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THANK YOU FOR PURCHASING THIS
EADS NORTH AMERICA TEST AND SERVICES PRODUCT

For this product, or any other EADS North America Test and Services a division of EADS North
America, Inc. (“‘EADS North America Test and Services”) product that incorporates software drivers,
you may access our web site to verify and/or download the latest driver versions. The web address
for driver downloads is:

http://www.eads-nadefense.com/downloads

If you have any questions about software driver downloads or our privacy policy, please contact us at:

info@eads-nadefense.com

WARRANTY STATEMENT

All EADS North America Test and Services products are designed to exacting standards and
manufactured in full compliance to EADS AS9100B Quality Management System processes.

This warranty does not apply to defects resulting from any modification(s) of any product or part
without EADS North America Test and Services express written consent, or misuse of any product or
part. The warranty also does not apply to fuses, software, non-rechargeable batteries, damage from
battery leakage, or problems arising from normal wear, such as mechanical relay life, or failure to
follow instructions.

This warranty is in lieu of all other warranties, expressed or implied, including any implied warranty of
merchantability or fithess for a particular use. The remedies provided herein are buyer’s sole and
exclusive remedies.

For the specific terms of your standard warranty, contact EADS North America Test and Services
Customer Support. Please have the following information available to facilitate service.

1. Product serial number
2. Product model number
3. Your company and contact information

You may contact Customer Support by:

E-Mail: Helpdesk@eads-nadefense.com
Telephone: +1 800 722 3262 (USA)
Fax: +1 949 859 7139 (USA)
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RETURN of PRODUCT

Authorization is required from EADS North America Test and Services before you send us your
product or sub-assembly for service or calibration. Call or contact Customer Support at 1-800-722-
3262 or 1-949-859-8999 or via fax at 1-949-859-7139. We can also be reached at: helpdesk@eads-
nadefense.com.

If the original packing material is unavailable, ship the product or sub-assembly in an ESD shielding
bag and use appropriate packing materials to surround and protect the product.

PROPRIETARY NOTICE

This document and the technical data herein disclosed, are proprietary to EADS North America Test
and Services, and shall not, without express written permission of EADS North America Test and
Services, be used in whole or in part to solicit quotations from a competitive source or used for
manufacture by anyone other than EADS North America Test and Services. The information herein
has been developed at private expense, and may only be used for operation and maintenance
reference purposes or for purposes of engineering evaluation and incorporation into technical
specifications and other documents which specify procurement of products from EADS North
America Test and Services.

TRADEMARKS AND SERVICE MARKS

All trademarks and service marks used in this document are the property of their respective owners.

e Racal Instruments and ActivATE are trademarks of EADS North America Test and Services in
the United States.

e Windows, Visual Studio, Outlook, Excel, and IntelliSense are trademarks of the Microsoft
Corporation Inc. in the United States and/or other countries.

e |Vlis a trademark of the IVI Foundation in the United States and/or other countries.

e Javais a trademark of Sun Microsystems Inc. in the United States and/or other countries.

e LabVIEW is a trademark of National Instruments Inc. in the United States and/or other countries.
e LXlis atrademark of the LXI Consortium Inc. in the United States and/or other countries.

DISCLAIMER

Buyer acknowledges and agrees that it is responsible for the operation of the goods purchased and
should ensure that they are used properly and in accordance with this document and any other
instructions provided by Seller. EADS North America Test and Services products are not specifically
designed, manufactured or intended to be used as parts, assemblies or components in planning,
construction, maintenance or operation of a nuclear facility, or in life support or safety critical
applications in which the failure of the EADS North America Test and Services product could create a
situation where personal injury or death could occur. Should Buyer purchase EADS North America
Test and Services product for such unintended application, Buyer shall indemnify and hold EADS
North America Test and Services, its officers, employees, subsidiaries, affiliates and distributors
harmless against all claims arising out of a claim for personal injury or death associated with such
unintended use.
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FOR YOUR SAFETY

Before undertaking any troubleshooting, maintenance or exploratory procedure, read
carefully the WARNINGS and CAUTION notices.

CAUTION This equipment contains voltage
RISK OF ELECTRICAL SHOCK hazardous to human life and Safety, and
DO NOT OPEN is capable of inflicting personal injury.
If this instrument is to be powered from the AC line (mains) through an

autotransformer, ensure the common connector is connected to the neutral
(earth pole) of the power supply.

Before operating the unit, ensure the conductor (green wire) is connected to
the ground (earth) conductor of the power outlet. Do not use a two-conductor
extension cord or a three-prong/two-prong adapter. This will defeat the
protective feature of the third conductor in the power cord.

@ Maintenance and calibration procedures sometimes call for operation of the
unit with power applied and protective covers removed. Read the procedures
and heed warnings to avoid “live” circuit points.

GAUTION .

Before operating this instrument:
1. Ensure the proper fuse is in place for the power source to operate.

2. Ensure all other devices connected to or in proximity to this instrument are properly
grounded or connected to the protective third-wire earth ground.

If the instrument:

- fails to operate satisfactorily

- shows visible damage

- has been stored under unfavorable conditions
- has sustained stress

Do not operate until performance is checked by qualified personnel.
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EADS North America Test and Services

CE Declaration of Conformity

We
EADS North America Test and Services
4 Goodyear St.
Irvine, CA 92618

declare under sole responsibility that the

1830 Source/ Measure switch, P/N 1830-0102YYZ2
LXI 1170, 52ch SPDT, P/N 408161

LXI 1180, 80ch SPST, P/N 408162

LXI 1220, 16A, P/N 408163-001,-002,-003,-004

LXI 1380, 2W 8 1x8 Mux, P/N 408164

LXI 1450, Matrix, P/N 408175, 408176

DMM, 7.5 Digit, 1830, LXI, 408186

conforms to the following Product Specifications:
Safety: EN 61010-1:2001

EMC: EN61326:2006 CLASS B

Supplementary Information:

The above specifications are met when the product is installed in an EADS North
America Test and Services certified enclosure, with faceplates installed over all
unused slots, as applicable.

The product herewith complies with the requirements of EN 61010-1:2001 and
EN61326:2006 CLASS B

Irvine, CA, July 6, 2009 @M%
David Johnston, Engiqémmager
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Chapter 1
Overview and Features

Overview

Instruments Source/Measure Switch  LXI"

Figure 1-1: Model 1830 Front Panel View

The Model 1830 is a high-performance source/measure switch providing an
integrated environment with DMM source/measure capability and high-
density switching

This 3U-sized, rack-mountable package accommodates up to nine plug-in
cards for switching, instrumentation, and digital I/O in order to provide a
scalable switching solution.

The 1830 allows for

Quick and easy device configuration through a web interface

LXI™ compliant remote control and monitoring through your Ethernet
connection

High-level compatibility with our provided ActivATE™ test executive
software

Simplified programming and greater software reuse with other leading
test software though our IVI™ drivers

Ability to create hybrid systems including Ethernet, GPIB, and USB

Easily configurable, plug-in cards to meet your switching, source, and
measurement needs

Fast setup with no configuration jumpers or switches to set. The 1830 is
ready to use as soon as the plug-ins have been inserted.
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Powerful Design

The 1830 provides extensive hardware and software capabilities including:

Self-Test. Ensures that critical system components are functioning
correctly. This test executes automatically at power-up.

Power-Up Recall. Automatically recalls a complete switching system
configuration from non-volatile memory at power-up.

Non-Volatile Memory. Stores and recalls switch configurations and
1830 user preferences (such as GPIB address).

Confidence Mode. Automatically verifies correct application of voltage to
relay coils.

Path-Level Switching. Allows complex paths to be defined with open
and close elements, stored in non-volatile memory, and be controlled
remotely or through the front-panel display.

Verification. Allows you to verify the status of all switches.

External Trigger Input. Allows an external device to trigger switching
operations. The external device connects to the External Trigger In
connector.

External Trigger Output. Provides a pulse on the External Trigger Out
connector to trigger an external device, such as a DMM, after the relay
states have changed.

Equate Lists. Reduces programming effort. When two or more cards are
on an equate list, they respond simultaneously to a command sent to any
of them.

Exclude Lists. Allows you to prevent simultaneous closure of switches
in a specified group. The switches are then mutually exclusive.

Scan Lists. Allows you to specify a sequence of relay closures to step
through in response to an external trigger source. A scan list may include
relays on one card or multiple cards.

Programmable Delay. Allows you to specify the amount of time delay
from a relay state change to an external trigger pulse.

Relay Lifetime Counters. Non-volatile memory accumulates relay
switch operation to allow for increased reliability and maintenance
support.

Internal Signal and Differential Configured Analog Buses

10 MHz Reference Input
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Signal Raceway Analog Bus

The heart of the 1830 includes a multi-path Signal Raceway analog bus
(Figure 1-2) which provides a high-quality route for the connection of
instruments to the unit or system under test. The tight integration between
instruments and switching preserves signal integrity, simplifies connections,
and reduces external cabling.

The 1830 analog bus backplane architecture directly connects installed
switching and instrument assets to reduce or eliminate inductance and
capacitance in the stimulus or measurement path.

The 1830 system’s parallel architecture provides high throughput with up to
four factory-installed instruments simultaneously measuring multiple signals
on multiple units-under-test (UUTs). The nine user-accessible expansion
slots provide over 500 multiplexed channels enabling a high-volume, compact
test system for engineering or manufacturing.

The scalable architecture allows for matrices (up to 4x324 or 8x162),
multiplexers (up to 1x576), and source/measure cards (up to 4); all with
internal connectivity through the analog bus.

For specific characteristics and specifications, view the Analog Bus section in
Appendix A, Specifications.

Unit Under Unit Under Unit Under Unit Under Unit Under Unit Under
Test Test Test Test Test Test

Test Adapter Interface

11

Multi-Channel
Power Supply

Source/
Measure
4102

Source/
Measure
4102

64-Channel 64-Channel
Multiplexer Multiplexer

64-Channel 64-Channel .
Multiplexer Multiplexer Oscilloscope
1380 1380

1380 1380

Signal Raceway Analog Bus

1830 Source/Measure Switch

Figure 1-2: 1830 Signal Raceway Analog Bus Block Diagram
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SLOT 1

SLOT 2

SLOT 3

SLOT 4

SLOT 5

The 1830 Analog Bus (Figure 1-3) consists of a differential analog bus

(4 channels) and a single-ended analog bus (8 channels). The analog buses
are further separated into two banks: Bank A for slots 1 through 5 and Bank
B for slots 6 through 9. Separating the banks allows for signals to be isolated

for use between the grouped slots. Closing the analog bus relays allows for
busing all of the slots together.

BANK A BANK B

SLOT 6

SLOT 7

SLOT 8

SLOT 9

-

Differential Analog Bus o

Single Ended Analog Bus

Figure 1-3: Analog Bus — Single-ended and Differential Channels

Caution

Do not exceed the maximum voltage and current ratings of
the buses. Care must also be taken to not exceed the
ratings of the cards connected to the analog bus.
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RF Performance

In order to maximize the bandwidth performance of the analog bus, the slots
selected for use should minimize the analog bus undesired stub lengths.
Figure 1-4 shows a slot configuration with a card installed in Slot 6
connecting with Slot 9. With the differential analog bus open and selected
slot positions, the maximum analog performance is realized.

BANK A BANK B
7 o]
SLOT 1 SLOT 6 ?
Slot Connection
SLOT 2 SLOT7
SLOT 3 SLOT 8
SLOT 4 SLOT 9 x
SLOT5 i o Minimum Stub
-
Differential Analog Bus o

Single Ended Analog Bus

Figure 1-4: Analog Bus — Minimum Stub, Maximum Bandwidth
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The minimum analog bus RF performance occurs when the stub length is
maximized. In this case (Figure 1-5), 2 cards are installed in Slots 6 and 7
and the differential analog bus is closed. This results in a long stub from Slot
7 all the way to Slot 1 and a minimum achievable analog bandwidth.

BANK A BANK B
o
4 stote | |[] 4
¥ Slot Connection
SLOT 2 SLOT7 4
SLOT 3 SLOT 8
SLOT 4 SLOT 9
SLOT5S - Maximum Stub
o

Differential Analog Bus

Single Ended Analog Bus

Figure 1-5: Analog Bus — Maximum Stub, Minimum Bandwidth

Trigger Router

The trigger router is a fully configurable trigger input and trigger output
routing matrix. The trigger router allows 16 trigger inputs. Nine inputs are
from the nine card slots. Four are from four internal PXI card slots. One input
is from a Scan Sequencers, and two are from two external trigger inputs
located on the rear panel. Refer to Figure 1-6 which shows the Trigger
Router matrix.

Every trigger input can be configured through four detection modes: active
high, active low, level high, and level low. Every trigger input can be routed
to every trigger output. Every trigger output can be configured for input to
output delay, output edge active high or active low, output level high or level
low, trigger pulse width, trigger repeat cycles (auto or input triggered), and
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Trigger
Input
Control
Register
Group

trigger scan interval timer. Trigger scan interval can be configured up to
1276 hours. Any trigger output can also be configured to be triggered on
single trigger, multiple triggers, or auto trigger.

Additional details on the trigger router,

including a sample SCPI program to

set the trigger, can be found in Chapter 6, Using the 1830.

Trigger settings can be made by using the web-page interface or through
SCPI commands. Information regarding these methods can be found in

Chapter 4, Web-Page Interface, and

Chapter 7, SCPI Command Basics.

W e EXT_TRIGGER_IN1 (#14)
+—— EXT_TRIGGER_IN_OQUT2 (#15)

<+——— TRIGGER_INO
«— TRIGGER_IN1

<+— TRIGGER_IN2

<« TRIGGER_IN3

«+— TRIGGER_IN4 X-BUS

-«— TRIGGER_IN5S

<+—— TRIGGER_ING

<— TRIGGER_INY

r—— TRIGGER_IN8

1 L

— TRIGGER_IN EXT 0

L
A A A A A A A Aara

—— TRIGGER_IN EXT 1 PXI-BUS

- ——— TRIGGER_INEXT2  SOURCE

r¢— TRIGGER_IN EXT 3

- TRIG from SCAN 0 (#13)

Auto
Wx

Width
W

Detay
*th

Trigger

Output

Control

Register
Group

Delay

+h

Width

——— TRIGGER_OUTO
——» TRIGGER_OUT1
——» TRIGGER_OUT2

_ » TRIGGER_OUT3
___ » TRIGGER OUT4
_ » TRIGGER_OUT5
_ » TRIGGER_OUT6
= TRIGGER OUT?
_ » TRIGGER_OUTS
_ » TRIGGER_OUT PXI Trig 0
____ » TRIGGER OUT PXI Trig 1
_ » TRIGGER_OUT PXI Trig 2
_____ » TRIGGER_OUT PXI Trig 3

i

I EEEEEEERERER’

PXI STAR TRIGGER 1-4

» TRIG to SCAN 0 (#13)

Figure 1-6: Trigger Router Matrix
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Front Panel USB, Indicator Lights, and System Reset

SyTt?jr_n F;OWGY LAN Status
ndicator Light

USB 2.0 ™=
Connector tI’ I
@
System Reset Switch
Access Hole

Figure 1-7: Front Panel USB and Indicator Lights

The front panel includes a USB connector, a system (1830) power indicator,
and a LAN status light. The status light glows green to indicate a working
LAN connection and red to indicate a faulty or unconnected LAN connection.
Refer to the Device Identify Button section in Chapter 4 for briefly using the
LAN status light to identify a particular 1830 in a bank of 1830 systems.

The front panel USB connector is a USB 2.0, full-speed, Type A port and can
be used with a USB thumb or flash drive for external memory storage of data,
scan lists, etc.

A system reset switch is accessed through a small hole underneath the
system power indicator light. Pressing this (with something like a paperclip)
turns the power off and then back on. You may experience a change in
IP address when resetting your 1830 if attached to a networked system.

Rear Panel

Trigger/Reference
Connections

DMM Connections

Commum(_:atlon = L A b=
Connections T 4 B e

ON/OFF

Switch, Fuse,
and AC Power
Connections

N

I
LAN Reset
Button

4405
use

LAN
J407 J406
RS RESET Uy

Figure 1-8: Rear Panel
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When switch plug-in cards are referenced in this manual, the “front panel” of
the card is the outside connector end (as seen in Figure 1-8).

Communication Connections

The 1830 allows several different communication options depending on your
application.

e LAN (LXI, Class C compliant)
o |EEE-488.2 (standard GPIB)
e USB 1.1 full-speed, Type B port

The RS-232 connector is a debug port for factory servicing purposes only.

(O (O)
© ©1©)
N P
— B //—\\
@ﬂ@@@@\@\, @, (@)} — /‘; é‘“:“
\eeog /(D o 1\ — FIB
o = J
J407 RIEQET J406 Ja0s
RS-232 LAN UsB

Figure 1-9: Communication Connections

The rear panel USB connector is used as a communication interface.

If you wish to use a USB connection to attach a USB thumb or flash drive for
memory purposes, use the USB connector on the front panel.

LAN Reset Button

The LAN Reset button is used to reset the LAN settings of the 1830 to a
factory default setting which includes automatic IP address configuration and
password reset.

To activate the LAN reset, press the button for a minimum of five seconds.
When released, the LAN status light on the front panel momentarily turns off
and then turns back on to indicate the LAN status.

You may need to rediscover the LAN IP address (see Chapter 3,
Discovering and Configuring your 1830 on a LAN).

For initial password setting information, see Chapter 4, Web-Page Interface.
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Trigger and Reference Connectors

J401
TRIG1 IN

J402
TRIG2 IN/OUT

J403
REF IN
10 MHz

Figure 1-10: Trigger and Reference Connectors

Power Panel

The AC input is 90-250 V, 47-63 Hz, 600 VA max. The two 5 Amp, 250 V
fuses are accessed by removing the fuse cover.

/—| AC Plug
Input
ON/OFF

‘, N

Switch

FUSE RANGE TYPE
5.0A T 250V |90V - 250V | 5mm X 20mm Chassis/Earth

Ground
Connection

Fuse O
Cover

Figure 1-11: Power Panel

The hole for the chassis/earth ground is threaded for a 6-32 screw/bolt. Do
not allow the bolt to extend more than 1/4” inside the chassis itself.
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Safety Precautions

Be sure to position the 1830 to allow easy access to the power switch on the
rear panel. This switch completely disconnects both sides of the AC power
mains.

Warning

Use only AC power outlets that have a protective ground.
DO NOT USE a two-conductor extension cord or a 3-prong
to 2-prong adapter that does not provide a protective
ground connection.

The rear-panel AC input socket provides a protective ground terminal. The
1830 is supplied with a detachable 3-conductor power cord that connects to
this protective terminal. Only this cord, or equivalent, should be used.
Connection of the power cord to the power outlet must be made in
accordance with the following standard color code:

Table 1-1: Power Outlet Standard Wire Color

. Power Outlet Wire Color
Function -
American European
Line (Live) Black Brown
Neutral White Blue
Ground (Earth) Green Green (Yellow)
Warning

Do not connect the 1830 or any of the plug-in cards directly
to a mains power outlet without using some sort of power
or signal conditioning equipment. High-voltage transients
may damage the instruments if they are not regulated.

Caution

Be sure to operate the 1830 with sufficient air flow to the
instrument. Do not block the vents!

The 1830 conforms to IEC 61010 safety requirements for electrical
equipment.
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Analog Bus Safety Interlock Circuit

Some cards in the 1830 system (such as the 1380 and 1450) feature an
analog bus safety interlock circuit which prevents the card connection to the
1830 Analog Bus and potential high voltage exposure on the outside
connector. Refer to the specific card manuals for additional details.

Emergency Reset Feature

Some cards in the 1830 system (such as the 1220) also feature an
emergency reset feature to open all relays quickly in case of a problem, for
instance high current. Refer to the specific card manuals for additional
details. Chapter 4, Web-Page Interface and Chapter 6, Using the 1830,
include information about how to respond in case of a reset condition.

Chassis Identification Label

The identification label on the side of the 1830 chassis includes the part
number and build revision level, the serial number, and the chassis Media
Access Control (MAC) address.

EADS North America Test and Services

NIRRT
MODEL: *1830 LXI CHASSIS*

T T A A
P/N: *408157-1000 REV. C*

0 DO T 0 St
SIN:  *45040452* gAps |
MAC ID:  00:2D:20:00:05:40 S
e FSCM 21793

Figure 1-12: Chassis Identification Label
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Dimensions

Figures 1-13 and 1-14 show front and side views of the 1830 chassis and
their dimensions.

17.000
r— =
| MODEL 1830 sacahiecar e
120 o [
B '_—)7_7_{{—;__—)_7_7—7:) @gmjﬁzmmm B
%\_/ e
437
Figure 1-13: 1830 Front Dimensions
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Figure 1-14: 1830 Side Dimensions
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LAN eXtensions for Instrumentation (LXI) Compliant
The 1830 Source/Measure Switch System is LXI Class C compliant.

Web-Page Interface

The 1830 has a built-in web-page interface to allow full access and control of
the instrument and plug-in cards. The system controls functions require you
to have a recent version of the Java™ engine installed on your computer.

The web-page interface provides information regarding VISA resource
strings, Refer to Chapter 4, Web-Page Interface for further information.

ActivATE Test Platform Software

The 1830 works seamlessly with our ActivATE test software. A 90-day full-
featured evaluation copy of the software is included with this product.
Dedicated drivers for the 1830 and its plug-in instrument cards (modules),
written in C# .NET, are also included to use with your configured 1830
system. The ActivATE test software allows you to auto-configure the
environment for the correct 1830 driver set that matches your hardware
configuration.

Refer to Chapter 5, ActivATE Test Platform for additional information.

Accessories

Included with the 1830

Table 1-2: 1830 Included Accessories

Description Part Number | Quantity

Product documentation and software disk 922357 1
includes Model 1830 user manual as well as
manuals and drivers for all currently released
switch cards and DMMs

AC power cable 600620 1
Blanking plates 457700 4
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Optional Accessories

Table 1-3: 1830 Optional Accessories

Description Part Number | Quantity
Rack mounting kit 408174 1
European power cord (unterminated) 407730 1
Card shield kit 408190 7

Table 1-4: 1830 Plug-in Card Cable and Connector Accessories

Description Part Number
160-pin cable assembly, 6 ft * 408191
160-pin connector kit with backshell and pins * 408192
26-pin cable assembly, 6 ft 408200
26-pin connector kit 408201
Crimp hand tool 991020
Crimp pin-insertion tool 990898
Pin-removal tool 990899

* Included with both the 160-pin connector kit and the 160-pin cable
assembly is a set of hardware which you can use to key code your connector
to specific plug-in cards in order to prevent cables from being misconnected
to the wrong card. You may want to install the key for specific card types or
to match module operating conditions..

Detailed installation information is located in the manuals of the cards using
those cables.
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Chapter 2
Getting Started

This chapter includes:

e Mounting options

o Main AC power requirements

e Installing plug-in cards (modules)

e Using the installation product documentation disk

e |Vl drivers

o VISA resource strings

e Setting the GPIB address

e Communicating with the 1830 using GPIB and USB connections
e Connecting with the 1830 over a LAN connection

Mounting Options

You may use the 1830 Source/Measure Switching System on a table or
mounted in a standard 19-inch equipment rack. See Appendix C, Rack-
Mount Installation for instructions on the installing the 1830 into a rack.

Main AC Power

The 1830 system requires a power input of 90 VAC to 250 VAC, 47 Hz to

63 Hz, 600 VA max. The 1830 requires no adjustments, settings, or changes
in fuse capacity to accommodate variations of voltage and frequency within
these ranges. Simply connect the 1830 AC power connection to the power
source. To replace a fuse, remove the fuse cover to access the fuse.

Installing Plug-In Cards

Make sure the power to the 1830 is turned off before installing or removing
the plug-in cards (modules).

Warning

Inserting or removing plug-ins with power on may cause
damage to the 1830 and to the plug-ins.

EADS North America Test and Services Getting Started 2-1
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1. Slide the card into the 1830 chassis. When inserting the card, place the
card edges into the card guides of the 1830. (See Figure 2-1.)

Carefully slide the card into the chassis until it stops.

Firmly push the card to engage its rear connectors with the 1830
backplane. When the plug-in card is fully seated, its panel is flush with the
rear panel of the 1830 chassis.

4. Carefully turn the card retainer screws and tighten securely.

Figure 2-1: Inserting a Plug-In Card

Plug-in Card Shield

If you wish to reduce the electromagnetic interference (EMI) between cards,
install an optional card shield (PN 408190) immediately above the cards.
Refer to the Figure 2-2.

1. If already installed, remove the plug-in card you wish to cover.

2. Slide the card shield into the slot above the card slot.

3. Use the supplied flat-head screw to attach the shield to the chassis frame.
4

Install the card below the shield.

Caution

Do not move or remove the DMM interface card. This will
compromise system safety and integrity. This card is
factory serviceable only.
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Figure 2-2: Installing a Card Shield

Coding Keys

Included with both the 160-pin connector kit and the 160-pin cable assembly
is a set of hardware which you can use to key code your connector to specific
plug-in cards in order to prevent cables from being misconnected to the
wrong card. You may want to install the key for specific card types or to
match module operating conditions..

Detailed installation information is located in the manuals of the cards using
those cables (such as the 1170 and 1380).

Slot Numbering

The 1830 automatically references each plug-in card by the number of the
chassis slot into which it is installed. There are no additional configuration
jumpers or settings. See Figure 2-3 for slot numbering.

Figure 2-3: Numbering of Plug-In Slots

EADS North America Test and Services Getting Started 2-3



Model 1830 User Manual

Publication No. 980937 Rev. A

Installation Disk

The product documentation disk included with your system has downloadable
software, device drivers, and user manuals for the 1830 system and all of the

currently-available switch cards.

Note: If you purchase another card in the future and can not locate your
product documentation disk, you can easily download the manual at our

website, http://www.eads-nadefense.com/downloads.

1. Insert the Product Documentation disk (PN 922357) into the CD drive of

your computer.
A launch page appears (Figure 2-4).

Racal Instruments™ 1830 Source/Measure Switch

EADS North America Test and Sel

» IVIDrivers
» Product Manuals

1830 System
1380

L A A S S

» Product Registration
» ActivATE Software

Racal Instruments™ 1830 Source/Measure Switch System

nnl-“m e/ Meanae Sutch Y
oo
EARS, e
L

Thank you for your purchase of a Racal Instruments 1830 Source/Measure Switch System.

The Model 1830 is a high-performance source/measure switch providing an integrated environment with
DMM source/measure capability and high-density switching

This 3U-sized, rack-mountable chassis accommodates up to nine plug-in cards for switching,
instrumentation, and digital I/O in order to provide a scalable switching solution.

This CD contains:
* Alink to the product registration page
® Installation files for the 1830 IVI drivers

® A downloadable 90-day trial version of the ActivATE v3 ATE test software platform with a
separate installation for .NET drivers

® Documentation on how to use the ActivATE software including release notes and a first-
look video

®  Product manuals for the 1830 and all available 1830 cards.

Please take a moment to register your product by clicking on the Product Registration link shown on
the left.

This CD includes a full-featured 90-day free trial version of the ActivATE™ Test
Platform. The ActivATE™ test and development platform will greatly reduce your
ATE software development time for writing test programs and interfacing with your
1830 System. Click on the ActivATE software link for more information.

Figure 2-4: 1830 Install Disk Launch Page

2. Choose which action you would like to continue with.

¢ If you would like to register your 1830 system, select the Product

Registration link on the left side of the page.

This link connects online to a website where you can register your

Getting Started 2-4
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owner and product information (Figure 2-5). Registering the 1830 and
supplying your contact information is not required for use, but it is
highly recommended for contact about future updates.

o If you would like to review the 1830 or switch card manuals, select the
link for the particular manual you’re interested in.

The separate files are in the Adobe PDF format and need Adobe
Reader to view. We’ve included linked table of contents and indexes
to help you locate the information you are seeking. You can also
perform a search of the PDF file.

¢ If you would like to install the IVI drivers, select the IVI Drivers link.

IVI drivers are available for the 1830 system and switch cards (Figure
2-6). Before you download the drivers, be sure you have installed the
IVI shared components. Refer to the section, Installing the IVI
Drivers, later in this chapter, for more information.

e If you would like to install the ActivATE test software, select the
ActivATE Software link.

The 90-day, full-functioning, free trial of ActivATE test software
(Figure 2-7) installs any required .Net connection software
components it may need to run. Refer to Chapter 5, ActivATE Test
Software, and the embedded help files in the software for additional
information on using the ActivATE solution.

EADS North America Test And Services Product Registration

Thark you for purchasing our product{s) and for taking the time to register. Product Registration is quick, easy, and secure,
and will allow us to contact you in the unlikely event that a safety bulletin is issued.

Product registration is voluntary; failure to register will not diminish your lisnited warranty rights.

Owner Information Product Information
Al fields ave raquived axcapt those marked (optional)
First Name Product/Model
Murnber
Last Mame Serial Mumber
. . Purchase Date
Title (Optional

(op ) (mm/dd/yyyy )

How did you hear about us?{Cptional)
company 3

Review all entries. If there are no changes, click the submit
Address 1| button

Address 2
(Optional}
city|

State/Province |
(Optional}

Caountry|

Zip (Optiunal)l

Phone{Optional) |

Ema\\|

Re-enter ema\\|

[ ves, I would like to receive infarmation from EADS Morth
America Test and Services on products, services, and
special offers that may be of interest to me.

Figure 2-5:. Online Registration Page
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The VI Driver download page (Figure 2-6 and 2-8) includes links to install
drivers for the

e 1830 system
e 1170 card)

e 1180 card
e 1220 card (all versions)
e 1380 card

e 1450 card (all versions)
e  DMM module (all versions)

There is also an Internet link to the IVl Foundation website for downloading
the latest shared components.

Racal Instruments™ 1830 Source/Measure Switc

EADS North America Test and S

> Back to Main 1830 i )
Page Racal Instruments 1830 Source/Measure Switch IVI Drivers

IVI-Prerequisites

All the drivers on this page require a download of the IVI Shared Components Version 1.2.1.0 or
later. The shared components must be installed before installing these drivers. For more information
about the shared components installation, go to:

http:/fwww.ivifoundation.ora/shared compeonents/Default.aspx

Mote that a current version of the VISA runtime should also be installed on the target computer.

1830 Source/Measure Switch System

F 1] Install 1830 System Driver

1380 64-Channel Switch Card 1170 52-Channel Switch Card

Install 1380 Driver Install 1170 Driver

1180 80-Channel Switch Card 1220 24-Channel Switch Card

& ot ofdte o

Install 1180 Driver Install 12204 Driver

Install 12208 Driver
Install 1220C Driver

Install 1220D Driver

4101/4102 DMM Module 1450 144 Crosspoint Switch Card

Figure 2-6: IVI Drivers Download Page
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The ActivATE software startup page (Figure 2-7) includes links for
o Release notes (a .htm file launching in your internet browser)
o Installation file for the ActivATE software

o Installation file for the 1830 system and card drivers

Model 1830 User Manual

e ActivATE help files (a .chm file which you need to save on your hard

drive and then reopen separately)

e “First look” overview video (an executable file that launches into a short,

informative video about the ActivATE software features and use)

e ActivATE software configuration video (an executable file that launches

into a short informative video to help you configure the ActivATE
software on the 1830 system)

Internet link to the ActivATE software website

Racal Instruments™ 1830 Source/Measure Switch .

EADS North America Test and S

¥ achvATESoftwars ActivATE™ Integrated Test Platform

» Release Notes

» ActivATE First Look

Video Included with your purchase is a free, full-featured 90-day trial of our ActivATE Test
> Install ACtiVATE Platform. The ActivATE software is both a runtime and development environment for
automatic test equipment and factory floor automation. Written in .NET 2.0, ActivATE
test platform has been used in both commercial and military applications with
tremendous success. Deployed world wide, this software has been used to test a wide
» Help Files range of units under test (UUT’s), from heat-seeking guidance sections to micro-
processors. ActivATE test platform allows the test engineer to focus on software
testing and not the test environment design.

» Install ActivATE 1830
Drivers

> AcCtivATE 1830
Configuration Video

» ActivATE Online The ActivATE software will enable you to start communicating with your 1830 System,
] creating test programs within minutes. Use the links to the left to install the ActivATE
» Back to Main 1830 Page software, view the ActivATE documentation and help files, and install the 1830 ActivATE

drivers. Use the default login shown below to log into ActivATE:

Default Login

Username: Admin
Password: racal

This CD includes a full-featured 90-day trial version of the ActivATE™ ATE Test Platform.
After this period, a product key is required to run the software.

Figure 2-7: ActivATE Software Startup Page

VI Drivers

On the IVI Drivers page (Figure 2-8), select and install the drivers for the

1830 system and the switch cards you will be using.

The IVl Shared Components Version 1.2.1.0 (or later) must be installed

before installing the appropriate drivers. You can find the IVI Shared
Components on the VI website at http://www.ivifoundation.org.

If you have questions on working with 1VI drivers, you can download the VI

Getting Started Guide, also available on the IVI website.

EADS North America Test and Services
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Note: In order to use the included drivers to control the 1830 system
and plug-in cards, you need to have a current version of VISA runtime
already loaded on your computer system. This could include the VISA
product from National Instruments, among others.

If you don’t have the shared components installed prior to downloading the
drivers, you might receive the following warning.

i Installer Information E|

The I%I shared Components Version 1.2,1.0 (or laker)

I E must be installed before installing this driver. ¥ou can
find the IVI Shared Companents on the IV website at
hikkp s e, ivifoundation, org

Minimum Requirements for IVI Shared Components

o Windows® 2000: Service Pack 3 (MSI installer)
¢ Windows 2000: no service packs (EXE installer)

Note: The essential requirement for Windows 2000 is MSI 2.0, which is
available in Windows 2000 SP3 and pre-installed by the EXE version of
the IVI Shared Component Installer.

¢ Windows XP: no service packs
e Windows Vista: no service packs
o Microsoft® .NET Framework: 1.1

Getting Started 2-8 EADS North America Test and Services



Publication No. 980937 Rev. A

Model 1830 User Manual

Racal Instruments™ 1830 Source/Measure

EADS North America Test

Page

» Back to Main 1830

Racal Instruments 1830 Source/Measure Switch IVI Drivers

IVI-Prerequisites

All the drivers on this page require a download of the IVI Shared Components Version 1.2.1.0 or
later. The shared components must be installed before installing these drivers. For more information
about the shared components installation, go to:

http: //www.ivifoundation.org/shared components/Default.aspx

Note that a current version of the VISA runtime should also be installed on the target computer.

1830 Source/Measure Switch System

=

l Install 1830 System Driver

R

1380 64-Channel Switch Card 1170 52-Channel Switch Card

-

Install 1380 Driver Tnstall 1170 Driver

1180 80-Channel Switch Card 1220 24-Channel Switch Card
@
g\.
£
-
s

Install 1180 Driver Install 12204 Driver
Install 12208 Driver
Install 1220C Driver
Install 1220D Driver

4101/4102 DMM Module 1450 144 Crosspoint Switch Card

Install 4101 Driver
Install 4102 Driver

Install 14500 Driver
Install 1450F Driver

Figure 2-8: VI Drivers Startup Page
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VISA Resource Strings

To view the VISA resource strings, go to the 1830 home page (Figure
2-9). See Chapter 4, Web-Page Interface, for more information on
accessing the web pages.

|
=T

NORTH AMERICA

| Home
Security

Help

Instrumert Configuration

Firmware Upgrads

Support  Products  EADS Horth Amy

= Welcome to your Racal Instruments™ 1830 Home Page

Instrument Information VISA
Instriment Model: 1830 Resource
Mamfacturer; EADS Morth America Test and Services Strings
Serial Number: 09010168

Description: 1830 SourcelMeasure Switch System
LXI Class: c

LXIVersiom 1.2
Hostnaime: 172.18.2.21

00:00:28:12:34:57

MAC Address:

TCRIPOT216.2.21:4446:50CKET

esource String:

USB0:0:200:0:1 83020801 0168:0:INSTR

sOUIce String:

Firmware Revision:

Device [dentify

1.44

Figure 2-9: VISA Resource Strings

Setting the GPIB Address

The 1830 system does not have a physical hardware switch on the chassis to
change the GPIB address. You can change the address by either using the
web-page interface (using the LAN) or by sending a SCPI command (using
the LAN, GPIB, or USB connection).

The factory default GPIB address setting is 1.

Using the Web-Page Interface to Set the Address

To change the GPIB address using the web-page interface, perform the
following.

1.

From the Home Page, select Instrument Configuration.

If asked for a username and password, complete the information.
Remember the default username is admin and the password box is left
blank. If you have changed this, enter the current username/password.

Getting Started 2-10
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2. Click the Modify button.
3. Change the address in the box next to GPIB Address.

L —

| Slot 6 - DMM Interface (14

Wanual O Automatic & Manual
o) Slat 7 - Hi-1380
E Slat 14 - RI4101 LANT railr Hime o 3600 BEUD

1 _

IP Settings to use if manual mode is on and effective:

172.16.11.70 172.16.11.70

4. Click Save to save the changes.

Using SCPI to Set the Address

To change the GPIB address of the chassis using SCPI commands (with
either a LAN, GPIB, or USB connection), perform the following.

1. Send a “SYSTem:COMMunicate:GPIB:ADDRess<n>" command where
<n> is the GPIB address and a number in the range of 0 to 30.

2. Confirm the change in GPIB address by sending the query:
“SYSTem:COMMunicate :GP1B:ADDRess?”

Communicating with the 1830 Using GPIB and USB

While the LAN connection is considered the easiest method to communicate
with your 1830 (and we feature the next three chapters showing how), you
can communicated with the 1830 using the GPIB or the USB connections, as
well as the VISA resources.

You first need to identify the appropriate VISA resource string. You can
obtain this with the 1830 web-page interface (requiring a LAN connection) or
through two commonly used test programs: National Instruments™
Measurement & Automation Explorer (NI MAX), Agilent™ Connection Expert
(ACE).

Communicating Using GPIB

To use VISA to communicate using GPIB, you need a GPIB VISA resource
string. A GPIB VISA resource string has the format of
“GPIB<i>::<n>::INSTR”, where <i> is the GPIB interface number on the
host computer (typically this is O if there’s only 1 GPIB controller) and <n> is
the GPIB address of the device.

Acquiring the GPIB VISA Resource String with the Web Page

This assumes your 1830 system is attached through a LAN connection.

EADS North America Test and Services Getting Started 2-11
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1. Open the 1830 Home page using a web browser.

2. Under the Instrument Information section of the page, view and record
the GPIB Address.

IP Address: 17216.2.21

TCPAP VISA Resource String: TCPIPO:172.16.2.21:4446:S0CKET
LISB0-0y2 00 [t 830:0901 01680 :INSTR
1

GPIB Address:

1.44

Device ldentify

3. The VISA resource string can be formed with the discovered GPIB
address. Using the example above, the resource string is
“‘GPIBO: :1::INSTR” (assuming there is only 1 GPIB controller).

Acquiring the GPIB VISA Resource String with NI MAX

1. Open up NI MAX.

2. Under Devices and Interfaces, click the GPIB interface item.

¥ GPIBO (PCI-GPIB) - Measurement & Autom
File Edit Yiew Tools Help

= @ My System
+ Data Meighborhood
- Devices and Interfaces
-
'| Instrumentd
+-PXI PXI System (Unidentified)
+ y Serial & Parallel
+ E%P USE Devices
+- il VISA TCP/IP Resources

3. Click Scan For Instruments on NI MAX.

F‘rnperﬁes m}Q.Scan For Instruments % NI Spy E‘.L GP

" [
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4. After the scan, all of the devices connected to the GPIB controller are

displayed with the address of the device shown.

Properties m}‘,,.Scan For Instruments %‘ NI Spy E‘.L GPIE Analyzer

Mame | Value | Description
B GPIE Interface N !
Instrumentd Primary Address = 1 I RACAL IMSTRUMENMTS, 1830,090101658,1.43

The GPIB VISA resource string for the above device is

“‘GPIBO: :1::INSTR”. Note that if there are multiple GPIB interfaces,
then the VISA resource string is “GPI1B<n>: :1:: INSTR”, where “n” is
the number of the GPIB interface.

Acquiring the GPIB VISA Resource String with ACE

1.

Open up ACE.

2. Under Instrument 1/O on this PC, right click on GPIBO0 and select

Refresh This Interface.

s Agilent Connection Expert

File Edit View I/O Configuration Tools Help
' Refrash Al

Tasks for This Interface Refresh Al

v Undo zf Properties Iﬂ Imteractive 10 ﬁ Add Instny

XPNE®@

Refresh this GPIB interface ﬁ“ COM10 (ASRL10)
Change properties
Change the label
Ignore

Delete

General Tasks

= ', FrIsCO

“¥ COM11 (ASRL11)
WY coM12 (ASRL13)
U cOM13 (ASRL13)
Ei¥ com3 (AsrL3)
ELY com4 (AsRL4)
ELY coms (ASRLS)
ELY com7 (asRLT)
ELY coms (asRLE)
EL¥ coms (AsRLS)

_%? Refresh all

Al Add an instrument ﬁ USE  Ignore
Change Label
ore Information Delete

o e oo |

. Lan Change Properties

ﬂ\l How do I ronnecd?

Add Instrument
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3. Any connected GPIB devices is displayed along with its VISA resource

string under the GPIB interface node.

= COMY (ASRLY)
=4 GPIBO

= 1830 (GPIBO:: 1::INSTR)
Fa —

Additional device information is displayed as shown below.

An instrument on a GPIB bus
@ Both the address check and the IDN guery were done
Change Properties. .,
VISA address: GPIBO:: 1:IMNSTR
IDN =siring: EADS MORTH AMERICA TEST AND SERVICE
Manufacturer; EADS MORTH AMERICA TEST AND SERVICE
Model code: 1830
Serial number: 09020288
Firmware revision: s
GPIB address: 1
SICL address: apib, 1
Address chedk: Yes
Auto-identify: Yes

Communicating Using USB

To use VISA to communicate with the 1830 through USB, you need a USB
VISA resource string. A USB VISA resource string has the format of
“USBO: :<vendor i1d>::<model id>::<serial number>::0:INSTR".

For all 1830 instruments, the vendor id is “512” or “Ox200” and the model id
is “6192” or “0x1830”. The remaining information you need to discover is the

serial number of the instrument.

Acquiring the USB VISA Resource String with the Web Page

This assumes your 1830 is attached through a LAN connection.

1. Open the 1830 Home page using a web browser.

2. Under the Instrument Information section, view and record the USB

VISA Resource String.

Getting Started 2-14
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IP Address:

USE VISA Reso

urce String:

17216221

R B I A B L | ".\I.\I.\IR"ﬂWf‘I{ET

USB0:0x200:0x1830::08010168::0:INETR I

YA eSS,

Firmware Revision:

Device ldentify

1.44

Acquiring the USB VISA Resource String with NI MAX

1. When the device is plugged in the first time, Windows asks if you want to

install the appropriate drivers. Given that VISA is installed on the
computer, allow Windows to automatically install the driver.

NI MAX recognizes Test and Measurement USB devices and they are
listed under USB Devices along with the VISA resource string of the

instrument.

& USB Devices - Measurement & Automation Explorer
File Edit View Tools Help

=] @ My System
+ Data Meighborhood
= Devices and Interfaces
= GPIBD (PCI-GPIB)
Instrumentd
+-PX0 PXI System (Unidentified)
+ y Serial & Parallel
= E&P USE Devices
% USB0::0x0200::0x1830::09010168: : INSTR.

[l save Al Use

RESOUI’CE Hame

| 5E)HE Hame gEI’IE Huml

QUSBD: :0x0200::0x1830::090 10 168::INSTR

Racal Instrume... 09010168

Acquiring the USB VISA Resource String with ACE

1.

2.

When the device is plugged in the first time, Windows asks if you want to
install the appropriate drivers. Given that VISA is installed on the
computer, allow Windows to automatically install the driver.

All Test and Measurement USB devices are listed under Instrument 1/O
on this PC in ACE.

EADS North America Test and Services
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Instrument 1/0 on this PC

= #, FrIsCO
..... G COM10 {ASRL10)

----- G cOM11{ASRL11)
..... @ com12 (ASRL12)
..... Wf cOM13 (ASRL13)
----- KLY coms (asRL3)
----- ELYf com4 (AsRL4)
..... LY coms (AsRLS)
..... ELY com7 (asRL7)
----- LY coms (asrLa)
..... ELY coms (AsRLS)

[_Jﬁl GPIED

..... 1830 (GPIBO:: 1::INSTR)
Eﬂ._g: LAM {TCPIPO)

| FIBE] 1830 (USBD::512::6192::09010168::0::INSTR)

Additional device information is displayed as shown below.

USB Instrument - 1830
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Connecting Over LAN

Selecting the LAN Network Type

You can configure your 1830 to connect to a Site or Isolated (non-site) LAN.

o A Site LAN network is a local area network (LAN) in which computers
and LAN-enabled instruments are connected to a site LAN (workgroup

LAN, Intranet, or enterprise LAN) via optional routers, hubs, and/or
switches.

Typical Site LAN networks:

Ethernet Hub/Switch/Router

&)

S

D S S Q

Instrument Instrument Instrument Instrument

& tl]ll} G
% N
Host Computer Site LAN Instrument

Figure 2-10: Site LAN Network

e Anlsolated LAN network is defined as a local area network (LAN) in

which computers and LAN-enabled instruments are not connected to a
site LAN.
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Typical Isolated LAN networks:

Ethernet Hub/Switch/Router

v o S

Instrument Instrument Instrument Instrument

Q CATS Crossover or Straight Through Cable

O D
%‘ 3N
Host Computer Instrument

Figure 2-11: Isolated LAN Network

Select the LAN network type the 1830 will be connected to and follow the
steps in the appropriate sections: Configuring the 1830 to work in a Site
LAN and Configuring the 1830 to work in an Isolated LAN.

Configuring the 1830 to Work in a Site LAN

1. Using either a crossover or straight through CATS5 cable, connect the
1830 to the Site LAN or a switch/hub/router that is connected to the Site
LAN. Or directly connect the 1830 to your computer.

Make sure power is applied to your computer and the 1830.

The 1830 by default is configured to use “automatic” mode to obtain an IP
address to use. In this mode the 1830 will get its IP address from the
DHCP server that is on the Site LAN, provided the DHCP server is
configured properly.

4. Use a LXI discovery browser to scan the network for LXI instruments. If
the 1830 was not discovered during LXI discovery, activate the LAN
Configuration Initialization (LCI) by pressing the LAN reset button on the
back panel of the 1830 for at least 5 seconds. Use the LXI discovery
browser to rescan the network.

5. Once the 1830 has been discovered, enter the IP address of the 1830 in
the address bar of your web browser to bring up the 1830’s welcome
page.
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Configuring the 1830 to Work in an Isolated LAN

1. Using either a crossover or straight-through CAT5 cable, connect the
1830 to the switch/hub/router that is connected to your computer. Or
directly connect the 1830 to your computer.

Make sure power is applied to your computer and the 1830.

If a router is used to connect your computer and the 1830 and DHCP is
enabled on the router, go to section “Configuring the 1830 to work in a
Site LAN” to complete the rest of the procedure.

The 1830 by default is configured to use “automatic” mode to obtain an IP
address to use. Since no DHCP server is connected to your Isolated LAN
network, the 1830 uses link-local addressing to obtain its IP address. If GPIB
or USB communication to the 1830 is available, you may assign a static IP
address to the 1830 manually, or query the 1830 for its LAN settings directly
(go to section Using GPIB or USB to Set 1830 LAN Settings or Using
GPIB or USB to Query 1830 LAN Settings). If GPIB and USB
communication are not available, proceed with the following steps.

4. Use a LXI discovery tool to scan the network for all LXI instruments. If
the 1830 was discovered, enter the IP address of the 1830 in the address
bar of your web browser to bring up the 1830’s welcome page. If 1830
was not discovered, proceed with the following steps.

5. Open Control Panel and double click on Network Connections.

B Control Panel Z
'

. Flle Edit View Favorites Tools Help .',
€] ] ¥ O search [ Folders  [G- (@ Folder Sync
* Address [} Control Panel M Go
. Accessibility Options LPhone ang
ﬂ.—n R — = Add Hardware @ Portable M
(L) Add or Remove Programs 'Q}Power Op
[} Switch to Category View 8 Administrative Tools C‘;]Printers an
Rl autodesk Plotter Manager (3 QuickTime
W Automatic Updates 9 Regional §
See Also B Client Access =4, Scanners
2
R Windows Update - Déhe and Time ﬁﬂSched.uIed
_ % Display @ Se
©) Help and Support ) Folder Options i Sigm| Scher
Fonts @, sounds arl
& Game Controllers g"Speech
e Indexing Options Mgl Symantec
Internet Options "_"ﬁ!System
aTaskbar a
8 User Acco
Fﬂ Windows
) el Windows j|
“INetwork Connections =, Wireless
< I | (3]
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6. Inthe Network Connections window, right click on Local Area Network
Connection and then click Properties.

"= Network Connections

. Address ‘?, Metwork Connections

connection

& Change Windows
Firewall settings

&% Disable this network
device

File Edit Wiew Favorites Tools Advanced

QBack - ) ¥ O search [ Folders

Network Tasks Disable
Status netd
Create a new .
Repair

Create Shortout

% Repair this connection Rename
Iﬂﬂ Rename this connection .

Help -11'
- (G Folder sync

8

&) view status of this

7. Inthe Properties window, click Internet Protocol (TCP/IP) and then click
Properties.

-+ Local Area Network Connection Properties [ X

General | Authertication |

Connect using:

B8 Intel{R) PRO/100 VE Network Conns

This connection uses the following items:

across diverse interconnected networks.

g File and Prirter Sharing for Microsoft Networks h]
% Network Monitor Driver
)
w
a | &
Description

Transmission Control Protocel/Intemet Protocol. The defautt
wide area network protocol that provides communication

] Show icon in notification area when connected
Notify me when this connection has limited or no connectivity

l

OK

] ’ Cancel ]

8. In the Internet Protocol (TCP/IP) Properties window, select Use the
following IP address and input “169.254.1.0” for the IP address and
“255.255.0.0” for the Subnet mask. Leave all other fields blank. Then
click OK.
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Internet Protocol (TCP/IP) Properties ? E

General

the appropriate IP settings.

1P address:
Subnet mask:

Default gateway:

Preferred DNS server:

Altemate DNS server:

You can get IP settings assigned automatically i your network supports
this capability. Otherwise, you need to ask your network administrator for

") Obtain an IP address automatically
() Use the following P address:

163 .24, 1 .0
255 .255. 0 . D

(®) Usg the following DMS server addresses:

ok [ cancel |

9. Click OK to close the Local Area Network Connection Properties

window.

10. Use a LXI discovery tool to scan the network for LXI instruments, the
1830 should be listed as a discovered instrument. Enter the IP address
of the 1830 in the address bar of your web browser to bring up the 1830’s

welcome page.

Using GPIB or USB to Set 1830 LAN Settings

To Assign an IP address to the 1830 manually, send the following SCPI
commands via USB or GPIB:

1.
2.

3.
4.
5.

SYSTem:COMMunicate:

SYSTem:COMMunicate:
address>

SYSTem:COMMunicate:
SYSTem:COMMunicate:
SYSTem:COMMunicate:

LAN
LAN

LAN
LAN
LAN

:MODe MANUAL
:MAN:IPADdress <Instrument’s IP

:MAN: SMASk <Subnet mask>
:MAN:DNS NONE
:RESET

For example, if your computer is using IP address “192.168.0.1” and the
subnet mask is “255.255.0.0”, then the Instrument’s IP address will be in the
range of 192.168.<0-255>.<0,2-255> and the subnet mask would be
“255.255.0.0” as well.

EADS North America Test and Services
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Using GPIB or USB to Query 1830 LAN Settings

If you choose not to assign an IP address to the 1830 manually, you may
query the 1830 for its LAN settings. Since the 1830’s factory default setting
for LAN mode is “automatic”, the 1830 will use link-local auto configuration if
no DHCP server is connected to the LAN ( which is the case in an isolated
LAN ). To query the 1830 for its’ LAN settings, issue the following SCPI
queries:

1. SYSTem:COMMunicate:LAN: IPAD?
2. SYSTem:COMMunicate:LAN:SMASk?

The 1830’s IP address is going to be in the range of 169.254.<0-255>.<0-
255> with the subnet mask being “255.255.0.0.”. Once you’ve obtained the
instrument’s IP address and subnet mask, may try to load the 1830’s
welcome page by entering its IP address in your web browser’s address bar.
If you're unable to load the welcome page, perform Steps 5 to 10 of the
previous section Configuring the 1830 to Work in an Isolated LAN.
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Chapter 3
Discovering and Configuring
Your 1830 on a LAN

This chapter shows you how to discover and configure your 1830 on a LAN
using either the National Instruments or Agilent discovery software tools.

These tools might also be able to help you determine the USB and GPIB
addresses as well. Refer to their software documentation for further
information.

Using National Instruments Measurement & Automation
Explorer
Following are instructions for finding and configuring the 1830 using National
Instruments’ Measurement & Automation Explorer:

1. Ensure the computer is connected to the same network as the 1830.

2. Launch the Measurement and Automation Explorer program from the
Windows Start... launch bar.

3. Select the Devices and Interfaces item in the displayed tree.

r

X Devices and Interfaces - Measurement & Automation Explorer

File Edit Wew Tools Help
Configuration ik
Q! Py System Create Mew. ..
y Ports (Serlal &Parallel) :
+ P PXI System (External PC) Devidg
+ a‘f WiT Syskem O (PCI-MEI-2) |
¥ Software wWhatis
+ IVI Drivers The Devicd
¥ @ Remate Systems DAQ, Fieldd
and YxI ha

4. Right-click Devices and Interfaces and select Create new....

EADS North America Test and Services Discovering and Configuring 3-1



Model 1830 User Manual Publication No. 980937 Rev. A

5. A dialog window is displayed. Select the VISA TCP/IP Resource and
click Next>.

Create New...

Measurement & \E

Automation Explorer

B Devices and Interfaces
Lod4EE

3y GPIBA Interface
E ﬁ Port [Senal or Parallel)

VIS4 TCPARP Resource
WME Device

| Memt > | | Cancel |

6. Select the VXI-11 LAN instrument option and click Next>.

Create New...

Measurement &
Automation Explorer

Choose the type of TCPAP resource you wish to add.

This iz for Test and Measurement instruments that conform
to the Wl-11 LAN instrument specification.
" Raw Socket

Thiz iz for communicating with an Ethernet device over a
specific port number.

<Back| Mext » | | Cancel
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7. Select Browse local subnet and click Next>.

Create New...

Measurement &

Automation Explorer

Select one of the fallowing options.

" Manual Entry

Llze thiz option to enter the information about your =111
LAN instrument.

Usze thiz option to zelect from a list of V<117 LAN
instruments detected on your local subnet.

4 Backl Next » |

| Cancel |

The Measurement and Automation Explorer program searches the network

for all instruments that respond with the VXI-11 protocol.

This includes the

1830. A menu of possible instruments is displayed in the window after a few

moments.

8. Select the item that corresponds to the 1830 and click Next>.

Create New...

Measurement & K
Automation Explorer Q,

Some Wel-11 instruments were found. Select one
or maore resources and click Mext'

Status:

INSTR

TCPIP:17216.11 BEi
: MNSTH

FRefresh List

Selectdll |

De-gelect Al J

< Back| Mewt » | |

Caneel |

EADS North America Test and Services
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9. Copy the TCPIP address for a later step. Ignore the characters after the
address. In the example below, the address would be 172.16.11.70.

10. You may supply an Alias to the instrument if you so choose. This Alias is
displayed instead of the VISA descriptor in Measurement and Automation
Explorer. Click the Finish button to complete the addition of the
resource.

Create New...

Automation Explorer

“Y'ou can specifty an alias for this device. An alias iz a logical name
for a device that makes it easier to identify pour instrument,

Measurement & K}Z

Use aliazes in your code when opening sessions to devices
without specifying their full 154 resource strings.

“Y'ou may azzign or change the aliaz at a later time through the
alias editor ar by clicking on the device ta rename it.

Type in the aliaz pou want to 333ign to thiz device or leave the
aliaz field blank to not assign an aliaz to this device,

Resounze Mame: TCPIP:1 721607, 70 instD: IMSTR

Alias: Mv1830

<Eack| Mext » | Firizh | Cancel |

This LXI-11 resource responds to the “*IDN?” command only. In order to add
a resource that responds to all SCPI commands, you need to add a “raw
socket” resource as shown in the following steps.

11. Right-click on ISA TCP/IP Resources in the tree.

& VISA TCP/IP Resources - Measurement & Automation Explorer
File Edit Wiew Tools Help

H

= @ My System Create New TCP/IP Resource,.,  Save All TCPJIP
= Devices and Interfaces "
,_}»yi Ports (Serial & Parallel) Resource Mame | Hostname: Port or Device
* orts ienal & Parale Aa MY 1830 172.16.11,70 inst0

+-PX1 PXI System (External PC)
= & WISA TCP{IP Resources
& MY1830
+ ¥ VI System 0 (PCI-MAI-2)
+] Software
+ IVI Drivers
+ @ Remote Syskems

12. Select the Create New TCP/IP Resource menu item.
13. Select the Create Raw Socket item and click Next>.
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14. Enter the IP address that was found previously.

Create Mew...

Measurement &

Automation Explorer

|| [445

Enter the TCPAP address of your WS4 network resource in the
farm of xx. ks s wes, the hostname of the device, or a
computen@some. domain

Hostname or IP address

|1?21a1m?u

Fort Mumber

<Back| Nth>| Firigh | Cancel |

15. Enter port number 4446 which is used as the SCPI command port by the

1830.

16. Click Finish.

17. A new entry should be displayed in the Measurement and Automation
Explorer window. Right-click the entry and select Open VISA Test
Panel.

¥ TCPIP::172.16.11.70::4446::SOCKET - Measurement & Automation Explorer

File Edit Yiew Tools Help

-] @ My System
= Devices and Interfaces
+ ;.,i Parts {Serial & Parallel)
+-PX1 PKI System (External PC)
- VISA TCR{IP Resources

Ak MY1830

<1 1 WL System O (PCIMNI-2)
+ Software
+ I¥I Drivers
+- &4 Remote Systems

H |

Open YISA Test Panel Save Revert

=)
TCPIP:172.16.11.70:4446::SOCKET

Device Type: TCP/IP Raw Socket

WISA Alias on My System:

Device Status
Thiz static device is working properly.

Device Usage
¥ Device enabled

——

Troubleshaat...

(5 General | g TCP/IP Setiings

EADS North America Test and Services
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You can now read and write VISA commands to the instrument. For best
results, you should enable the termination character attribute to select the
“‘linefeed” (decimal 10, hexadecimal A) as the “end of message” character.

18. Select the Template tab of the communication window.

-

p— %l
& TCPIPO::172.16.11.70::4446::SOCKET (Session Ox00F 66938) Al=1.3

Templatel Basic |,-'|j| Interface |,Jc|| ¥ Show &l %154 Operations

wiE hableE ventl_ wiDlisableE ventl_ viDliscardE ventsl wivaitDnE ventl
viSeU—‘-.ttributel viGetAttlibuteI viLock, I wvillnlock | viEventHandIerI

Current Value

YI_ATTR_TERMCHAR_EN v [vFaLse

MHew Value

gVI_THUE

View All Settable Attributes. . |

oA
=1 | Modify the value of the specified attribute. Execute |
L3

19. Select the VI_ ATTR_TERMCHAR_EN item from the Attribute Name list.
20. Set the New Value to VI_TRUE.
21. Click Execute.
This enables the default termination character (linefeed) to be used as an
end-of-message mark.

Note that if you do not enable the linefeed as the termination character, you are
still able to read and write to the instrument using the test panel. However, you
will most likely observe that a timeout error (OXBFFF0015) occurs on each read
and write.
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Using Agilent’s Connection Expert (CE)

Following are instructions for finding and configuring the 1830 using Agilent’s
Connection Expert (CE):

1. Ensure the computer is connected to the same network as the 1830.
2. Launch the ACE program from the Windows Start... launch bar.
3. Select the LAN item in the displayed tree.

C Agilent Connection Expert

Model 1830 User Manual

2 Refresh Al 8 Undo

Task Guide

Tasks for This Interface

‘@ Refresh this LAN interface
Iz Change properties

IZ Change the label
@ Ignore
x Delete

General Tasks

% Refresh all
Illj Add an instrument

More Information

@ How do T connect?

E‘?) How do I get drivers?

Where can I find
programming samples?

File Edit View I/OConfiguraton Tools Help
2 Properties lﬁ Interactive 10 Eﬁ Add Instrumert h Add Interface x Delete

Refresh Al

= B, FRISCO
Y coM10 (ASRL10)
S coM11 (ASRL11)
97 comi2 (AsRL1Z)
S com13 (AsRL13)
G coM3 (ASRL3)
B coms (ashLe)
EiF coms (asRLS)
E5J comz (asrL7)
B coMs (AsRLS)
K7 coms (asrLg)

- “4¥ cris0
%L, LAN (TCPIPO)

=% usso

F

This is not a separate physical interface. It is a grouping of
all of the connected LAN-based instruments that share these
configuration settings

@ This item has been verified

Change Properties...

VISA interface ID: TCPIPO

Protocol type: WI-11
Connect timeout: 5000 Miliseconds

LAN maximum timeout: 120 Seconds

Client delta timeout: 5 Seconds

SICL interface ID: lan

Logical unit; 30

Log LAM connect errors:  Yes
Auto-discover: No

4. On the panel to the right, click Change Properties....

EADS North America Test and Services
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5. Select VXI-11 under Defa

r

ult Protocol and click OK.

- AN Interface - LAN (TCPIPO)
ISet configurable properties for the LAN interface

VISA interface ID:

Default Protocol
() VKI-11 (TCP/IP
) SICL-LAN

Connect timeout:
LAM maximum timeout:

Client delta timeout:

SICL interface ID:

Logical unit;

() Auto (automatically detect protocol)

Log LAN connection errars

instrument protocal)
5000 Miliseconds
170 Seconds
5 Seconds
lan

[¥]
[¥]

30

| ok

I [ Cancel J [ Help ]

Y |

6. Right-click the LAN item in the displayed tree and select Add Instrument...

= Agilent Connection Expert

{"e? Refresh this LAN interface
Change properties
Change the label

Ignore

AW YR

Delete

General Tasks

l',%? Refresh all
[ﬁ Add an instrument

More Information

@ How do I connect?

Q How do I get drivers?

File Edit View IjOConfiguration Tools Help

& Refresh Al 423 Undo 7] Propeties 1 Interactive 10 B Add Instrument 199 Adg

T S
Tasks for This Interface

B2 B, misco
9 coMio (AsRL10)
9 comii (asRL1Y)
S comiz (AsRL1Z)
“J comi3 (asRL13)
9 coMs (AsaL3)
B comé (asaLg)
' coms (asaLs)
' com7 (asaL7)
Y coms (AsaLs)
B coms (asaLg)
@ @ erm0

< I
¥ § UsE0 Refresh This Interface
Change Properties
Ignore
Change Label
Delete

Discovering and Configuring 3-8
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7. A dialog window displays. Select the LAN (TCPIPx) (where x denotes some
integer value) item and click OK.

-
28 Add Instrument

hoose the interface on which to manualy add an instrument. To
automatically add interfaces and instruments, use Refresh

Interface Mame Status Description [A]

COM7 (ASRLT) Unavailable This interface is in an error state

COMS (ASRLS) Unavailable This interface is in an error state

COM3 (ASRLD) Unavailable This interface is in an error state

GPIBO Available MI GPIB interface IE

LAN (TCPIP4 I!é Select one of these interfaces to add

USBO Unavailable USETIErTaETE] =T
0 | @

Interface status information:
Instruments may be added to this interface

L ok || cance || Hep |

8. Click the Find Instruments... option and then click OK.

[= =]

[7E LAN Instrument - TCPIP4::hostname.net.com::inst0::IN... E
hange configurable properties of this LAN device

Find Instruments. ..

(%) Hostname: hostname.net.com |C|ick to find LAN instrun]

() IP address:

VISA address: TCPIP4::hostname.net.com:inst0: : INSTR

Test Connection
Identify Instrument

Auto-identify this instrument

[ Instrument Web Interface... ]

[ ok || camcel |[ Hep ]
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9. Select LAN and click the Find Now button.

-
—- Search for Instruments on the LAN

Find instruments on the local subnet that are connected directly to the
LAM, or are connected through LAN gateways or remote I/O servers

Find instrument types

LAN [JariB [ serial [Juss [

Look up hostnames {recommended)

Click the "Find Now™ button

Host Mame IP Address Remaote Mame

VISA address:

The program searches the network for all instruments that respond with the
VXI-11 protocol. This includes the 1830. A menu of possible instruments will
be displayed in the window after a few moments.

10. Select a discovered instrument and click Identify Instrument to get the
identification of the instrument.

e If it matches the desired instrument, click OK.

e If not, select another discovered instrument until its identification matches
the one of the desired instrument.

& Search for Instruments on the LAN :_z:

Find instruments on the local subnet that are connected directly to the LAN, or are
connected through LAN gateways or remote IfO servers

Find instrument types

LAN [erB [] serial Cuse [Juxt

[JLook up hostnames (recommended)

Instruments discovered on the local subnet:

IP Address Remote Mame
172.16.11.68 inst0
172,16.2.151 instd

VISA address: TCPIPO:172.16.2.151 :instD:INSTR

1] EADS North America Test and Services, 1830,09020288,2.1.32

oK | [ Cancel ][ Heb
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11. Click Advanced, select Socket port number, and then enter 4446 in the
input box.

[7E LAN Instrument - TCPIPO::hostname. net.com::inst0::INSTR
hange configurable properties of this LAN device

{:} Hostname:
(®)1P address: (172 | | |18 . _ |151
{:} Remote instrument name:
(%) Socket port number: |4446 ::l
VISA address: TCPIPQ:: 172, 16.2, 151 :44496: :SOCKET

[ Test Connection ] The instrument was successfully opened

[ Identify Instrument ] EADS MORTH AMERICA TEST AMD SERVICES, 1830,09020235,2.1.32
@ Both the address chedk and the IDM query were done

Auto-identify this instrument

[ Instrument VWeb Interface... ]

L ok || cancel || Hep |

Y |

12. Click Test Connection and verify the connection can be opened.

13. Click Identify Instrument and verify an identification string of the instrument
is returned.

14. Click OK to close the dialog box.
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15. The new device now appears as an item under the LAN item in the tree.

~
L Agilent Connection Expert

/2 Refresh Al Y Undo

Tasks for This Instrument

Fle Edit Yiew LfOConfiguration Took Help

:‘Jr Properties

Refresh Al

{‘%? Refresh this instrument

Iz Change properties

Ilﬁ Send commands to this

instrument

IZ Change the label

ig‘_j Add aprogramming alias

¥ e
x Delete

General Tasks

= 8, FrIsCO
Y com10 (ASRL10)
SiF com11 (ASRL11)
Y com12 (ASRL12)
S coM13 (ASRL13)
Y9 com3 (asAL3)
S com4 (ASRL4)
EJ coms (asRLS)
B com7 (asRL?)
B coms (asRLE)
5 coms (asrLg)
= @ cpis0
¥ 1330 (GPIBO:: 1:INSTR)
=% LaN (TcPIPO)
HE 1330 (TCPIPD:: 172, 16,2, 151::4446::50CKET)

.‘.%? Refresh all
IS 2dd an instrument

More Information

=% useo
=] ﬁ 1830 (USB0::512::6192::09020288::0::INSTR)
¢ UsbDevice 11

@ How do I get drivers?

Where can I find
programming samples?

i) Interactive 10§ Add Instrument ¥ Add Interface ¢ Delete

An instrument on the USB bus

@ An IDN query was done

Change Properties...

VISA alias: UsbDevice 11

IDN string: EADS NORTH AMERICA TEST AND SERVICI
Manufacturer: EADS NORTH AMERICA TEST AND SERVICI
Mode! code: 1830
Serial number; 09020288

Firmware revision: 2.1.32

USB0::512::6192::09020288::0::INSTR
ush0[512::6192::09020288::0]

16. Right-click the newly found 1830 LAN instrument and select Access
Instrument Web Interface to launch the instrument’s web page.
Or you can select Send Commands To This Instrument to launch the
Agilent Interactive IO control to send SCPI commands directly to the
instrument.

E COMS (ASRLE)

& 4 GPIBO
- ¥, LAM {TCPIFO)

o e

Refresh This Instrument
Change Properties
Ignore

Add VISA Alias

Change Label

Delete

Add Instrument
Access Instrument Web Interface

Send Commands To This Instrument
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Chapter 4
Web-Page Interface

This chapter shows you how to use the web-page interface to configure your
1830 and installed cards through a LAN to meet your testing needs.

Initial Home Page

To access the web-page interface on your 1830:
1. Attach your active LAN cable to the 1830.
2. Turn the 1830 power switch on.

3. Type in the IP address (discovered in Chapter 3) into your computer’s
Internet browser.

The 1830 instrument’s built-in home page appears as shown below.

EADS '

NORTH AMERICA

Havigation

N Home
2l Security
. Help
- Hi-1180
Shat 2 - Hi-1170

Slat 3 - Xi-12204

Slat 7 - Xi-1380

Shot 14 - RI4101

2 Imstrument Configuration

o Firmwware Upgrade

Slot & - DM Interface (14)

Support Products EADS North America

= Welcome to your Racal Instruments™ 1830 Home Page

Instrument Information

Instrument Model: 1830

Manufacturer: EADS Morth America Test and Services
Serial Number: 24sldj-2487 2abc

Description: Racal Instruments 1830

LXI Class: C

LXI Version: 1:2

Hostname: 17216.11.70

MAC Address: 00:00:28:18:30:70

IP Adidr 172161170

TCPAP VISA Resource String: TCPIPRAT216.11. 7004446 80CKET

USB VISA Resource String: USB0:0x200:0:1830:24 51dj- 2487 2ahe: D:INSTR
GPIB Adidress: 1

Firmware Revision: 1.43

Device Identify

Figure 4-1: Web-Page Interface Home Page
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Setting the Password

When you first access any of the web pages that allow you to modify settings,
you are asked for a username and password. The default username is
admin. There is no initial password and you can access the system without
needing to enter any text. Just leave the line blank and click Enter.

To change the password at any time, click Security on the navigation bar on
the left side of the web page. The following screen appears.

B rHome Security

Instrument Configuration

Security
Firmware Upgrade

&l Help
O Immediately @ Afer Restart

gy Svstemn [ Change Password |

I Slot1 - Xi-1180

Figure 4-2: Security, Change Password

You can type in any password. The password can be virtually any length with
any combination of letters and/or numbers. The password is case sensitive.

You can make the new password effective immediately or after a restart by
clicking the appropriate option button. Click Change Password when done.

If you press the LAN Reset button on the rear panel of the 1830 for over 5
seconds, resetting your LAN setup, your password is reset to the factory
default setting of no password. (See LAN Reset Button in Chapter 1,
Overview and Features, for additional information on the operation of the
button.)

Web Page Descriptions

Home Page

The Home Page (seen in Figure 4-1) provides a navigation bar on the left
side of the screen which allows you to select specific pages for

¢ Instrument Configuration

e Security authorization (and password configuration)

e Firmware upgrade

e Help

o Web controls for the system and the installed cards

o USB Flash drive access (if attached)

The main panel on the web page provides information on
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e Instrument model

¢ Manufacturer

e Serial number

e Instrument description

e LXlclass

o LXI version

e Hostname

o MAC address

e |P address

e TCP/IP VISA resource string
e USB VISA resource string
e GPIB address

e Firmware revision

Device Identify Button

[ Device Identify |

Figure 4-3: Device Identify Button

When you click this button on the Home page (Figure 4-3), the LAN status
light on the 1830 front panel begins to blink. This feature allows you to
identify which 1830 you are communicating with should you have a bank of
them.

When you click the button a second time, the status light stops blinking and
returns to normal mode.

EADS North America Test and Services Web-Page Interface 4-3
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External Storage Devices

Instrument Configuration

Firmyvare Upgrade

Instr

Figure 4-4: USB Drive Indicator

When a USB flash drive is installed to the front USB connector, an External
Storage Devices list appears on the home page.

Click USB Drive to see a directory of what is on the drive.

The USB connector on the rear of the chassis is only a communication
interface. For memory purposes, use the USB connector on the front panel.

Instrument Configuration Page

Inztrumerr. Configuration
Security
Firmyare Upgracs

Help

Click the Modify button
to change some of
your LAN parameters |

and settings

Instrument Configuration

Instrument Overview

Ethernet Connection Retention:

1 Click the Ethernet
: Status link to expand
\‘1 f - -
/_ your information

172.16.11.70

Raca Instrurrents 1830
Manual

172.16.11.70
255.256.240.0
172.16.1.1

Enab ed
Enab ed
3300

Figure 4-5: Instrument Configuration

Web-Page Interface 4-4
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The Instrument Configuration page (Figure 4-5) provides information on

e Hostname

e Domain (if any)

e Description

e TCP/IP mode

e |P address

e Subnet mask

o Default gateway (if any)
e DNS servers(s) (if any)
e Ping

o Ethernet connection retention
o LAN Keep Alive timeout
e GPIB address

Access additional Ethernet Status information by clicking the link. This portion
of the screen provides additional packet information. (See Figure
4-6.) You can click the Refresh button to get updated information.

You can change some of these configurations by clicking the Modify button.
See the next section, Modifying the Instrument Configuration, for more

information.

LAN Keepalive Timeout: 3600

Ethernet Packets Received Since Power On
Iotal Packets: 594042
ts with Errors: 0

Ethernet Packets Sent Since Power On
Total Packets: 60297
Packets with Errors: 1]

Figure 4-6: Ethernet Status

EADS North America Test and Services
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Modifying the Instrument Configuration

5 Instrument Configuration

i) Security

0 Help
Wehb Controls
System
Slot 1 - Xi-1180

Slot 2 - Xi-1170

Slat 7 - Xi-1380

Slot 14 - RI4101

50 Firmwvare Upgrace

Slot 3 - Xi-12204

Slat 6 - DhM Interface (14)

== Instrument Configuration

Parameter Configured Value Edit Configuration
Hostname: * | |
Domain: * | |
Description: Racal Instruments 1830 |Raca\ Instrurnents 1830 |
Ping: Enahled [ Enabled
Ethernet Connection

Enahled v

Retention: Enabled
TCPAP Mode: * Manual O Automatic & Manual
LAN Keepalive Timeout:| 35gg |BEDD |
GPIB Address: 9 [1 |

IP Settings to use if manual mode is on and effective:

IP Address: * 172.16.11.70 |1?2.16.11-?U |

Subnet Mask: * 255.255.240.0 |255_255 2400 |

Default Gateway: * 172.16.1.1 |1?2.1E.1.1 |
|m

DNS Server(s): * |

Hote: You must click “Save” before changes to parameters become effective. Parameters marked with an asterisk(') al
that the instrument be restarted before changes take effect.

You may also select "Save and Reset LAN" for the changes to be effective immediately without having to restart the ins

Save [ Cancel ] [ Save and Reset LAN ]

Figure 4-7: Instrument Configuration, Modify

After clicking the Modify button, you can modify the following parameters:

Hosthame *

Domain *

Description

Ping (Enabled or not)

Ethernet connection retention (Enabled or not)
TCP/IP mode (Automatic or Manual) *
LAN Keep Alive timeout

GPIB address

IP address *

Subnet mask *

Default gateway *

DNS server(s) *

You must click the Save button before changes to the parameters become
effective. Parameters marked with an asterisk (*) also require that the
instrument be restarted before changes take effect.

You may also select the Save and Reset LAN button for the changes to be
effective immediately without having to restart the instrument.
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Web Controls

The Web Control section allows you to view and modify the status of your
1830 System as well as to view and modify the various installed cards on
your system.

In order to use the various web controls, you need to have a recent version of
the Java engine installed on your computer.

System Controls

Status/General Tab

On this tab (Figure 4-8), you can view mainframe and module (card) serial
number and revision information.

If you have a DMM installed, the listing shows the location of the internal slot
it the card was installed to, but it also shows the slot of the interface adapter
as Empty.

Tools  Help

Setup | Advanced

zeneral | Event Log | Emergency Reset | Temperature Monitar

1530 Mainframe Information
Serial Murmber: EADSHA-12345 Hardware Revision: 1.5
Firmware Revision:  2,1,19 FPGA Revision: 09013002

Module Information

Slak Model Serial Mumber Firmware Revis,.. | Hardware Rewvi...  FPGA Revision
1 wIlla0 102208123456 1.0 1.0 1.0
Z *I1450F 1214089584367 0.0 1.0 1.0
3 %1170 12345678 1.0 1.0 1.0
4 W1Z200 |022S09129463 |00 1.0 1.0
5 %4500 |0212099876544 |00 1.0 1.0
& Emply - - - -

7 %1380 111408664219 (0.0 1.0 1.0
8 Empty - - - -
a Emply - - - -
11 [Empty - - - -
1z [Empty - - - -
13 [Empty - - - -
14 [RI4102 3547 1.1 & 125

Figure 4-8: System Controls, Status/General Tab
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Status/Event Log Tab

On this tab (Figure 4-9), you can view the recent events including power-on,
system faults, and errors. You can select and clear specific event numbers.

At the bottom of the screen, the Read All button shows you all the events in
the log. The Clear All button clears all of the events from the log. The Clear
button clears the events from this page.

'ﬂQE"Hap

Status | Setup | Advanced

General | Event Log | Emergency Reset | Temperature Monitor

Evenk Count: |47 Update

Ewent Mumber; [ Read this Event ][ Clear this Event

U097 02706 1412 1Y 06, %, POWSr =0T
Z005/02/06 14:29:12,5,Fower—-on
2009702706 15:07:13,6,Power—-on
2009/02/06 15:09:07,7,Power—-on
Z0058/02/06 15:09:07,8, Unknown IRQ source for slot Z detected (st:
2009702706 15:09:08,9, Unknown IRQ source for slot 2 detected (st
2009/02/06 15:09:08, 10, Unknown IRQ source for =slot 2 detected (3t
2009/02/06 15:09:09,11, Unknown IRQ source for =lot 2 detected (st
ZO0S/0Z/706 15:17:08,12, Power-on
Z008/02/06 15:25:15,13, Power—-on
2009/02/06 15:27:07,14, Interrupt received from card in slot 2, In
Z005/02/06 15:29:02,15, Power-on
Z008/02/06 15:36:37,16, PFower-on
200902706 15:37:49,17,Pover-on
ZO05/02/06 15:41:20,18, Power-on
Z005/02/06 15:4Z2:34,19, Fower-on
2009702706 15:47:35,20,Powver-on
2009/02/06 15:49:39,21, Power-on
< >

[ Read al H Clear All I o7 Clear

Figure 4-9: System Controls, Status/Event Log Tab
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Status/Emergency Reset Tab

On this tab (Figure 4-10), you can see if there are any current emergency
resets occurring. If you have resolved an emergency reset condition, click
Update to see the current status of the system. See the Emergency Reset
Status section later in this manual to determine actual card status.

Tools Help

Status | Setup | Adwvanced

Genetal | Evert Log | Emergency Reset | Temperature Monitor

Emergency Reset Status:

:Nn emergency reset detected

Figure 4-10: System Controls, Status/Emergency Reset Tab

Status/Temperature Monitor

On this tab (Figure 4-11), you can view the current temperature condition of
various thermistors mounted at different points in the chassis.

Tools  Help

Status | Setup || Advanced

| General | Event Log | Emergency Reset | Temperature Manitor

Temperature Monitor

. Thermistor Temperature
CPU #1 33
CPU #2 32
Backplare #1 26
Backplane #2 25
Backplane #3 27

(%) Celcius () Fahrenheit

i Refresh || []Auto Refresh

Figure 4-11: System Controls, Status/Temperature Tab
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Setup Tab

The Setup tab (Figure 4-12) allows you to save and recall 1830 system relay
states as well as change or update the real time clock.

Save a relay state by setting a location using the drop-down box and then
clicking Save.

Recall a saved relay state by selecting the location the state is in and clicking
Recall.

Tools  Help

Status | Setup | Advanced

Save/Recall Relay States

Location [N ~ l Save J[ Recall J

Real Time Clock

Date |2009-2-3 FYYY-MM-00

Time |[14:52:3 HH:MM: 55

Figure 4-12: System Controls, Setup Tab

Advanced Tab

The Advanced tab (Figure 4-13) allows you to set or modify the following
1830 system conditions.

Path names

Reference clock

Channel attributes

Scan list and settings

SCPI

Sequence

Trigger settings and routing
Analog Bus control and cycles
Data results

Include/Exclude lists

Monitor list, settings, and alarm source
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Tools Help
Skatus | Setup | Advanced
Path Mames Ref, Clock Channel Attributes Scan SCPI Sequence Trigger
Analog Bus Data Results Include/Exclude Lists Monitor
Contral | Cycles
Isolation Relays
ABUIS 1 0"3”::2
ABUS 2 ?g
ABUS 3 o"f”::z
ABLIS 4 ?g
SABUS 1 oo
SABLS 2 oo
Slats 1-5 Slats -2
SBBUS 3 oo
SABUS 4 o
SBBUS S oo
SABUS & o
SBBUS 7 oo
ShBUS & oo

Figure 4-13: System Controls, Advanced Tab

Plug-In Card Controls

Each installed plug-in card (module) has set of customized web pages to
enable you to view status and modify a variety of conditions and parameters
on your card. Refer to the following sample figures for additional information.

Relay Control

The Relay Control tab (Figure 4-14) allows you to change the conditions on
the various relays on the card. Simply click the appropriate relay to change
the state of the relay on the card. The relay change is immediate.
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2} http://172.16.11.70 - Slot 1 - Xi-1170 Control - Microsoft Internet Explorer
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Figure 4-14: Board Control, Relay Control Tab

SCPI Commands

The SCPI Commands tab (Figure 4-15) allows you to send SCPI commands
to the card. A few common SCPI commands have clickable icons along the
top of the tab including:

e SYST:ERR?: Checks on and reports if there are any errors

o Read STB: Reads the value of the Status Byte Register

o Device Clear: Clears error queue and flushes all input and output buffers
e Clear: Clears any text in the text message box below the icons

Use the SCPI Command input box to enter SCPl commands. The command
and any replies will be shown in the text message box.

e Clicking Send sends the command.
o Clicking Read receives the reply.
e Clicking Send/Read both sends and then receives the reply.
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o Clicking Clear clears the commands history in the SCPI command input
box

Additional information and a listing of SCPI commands can be found in
Chapter 7, SCPI Command Basics.

Tools  Help

Relay Control | SCPI Commands | mModule Overview

&) SYST:ERR? Read STE [P5] Device Clear | 5 Clear

SCPI command Time Out{m=s)

hl S000 Set

[ Send ][ Read ][ Send & Read

SCPI command list

Update Complete. 2

Figure 4-15: Board Control, SCPI Commands Tab

Module Overview

The Module Overview tab (Figure 4-16) allows you to review current card
information including model and serial number, revision levels, channel/state
configuration, relay cycle counts, and emergency reset status.

Clicking Generate Report generates a status report. Clicking Clear Report
removes the information from the screen. Clicking any of the checkboxes on
the left side before you click Generate Report adds this additional
information to the generated report.

See the Emergency Reset Feature section later in this chapter for
information on the Emergency Reset Status report.

EADS North America Test and Services Web-Page Interface 4-13
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Tools  Help

Relay Control | SCPI Commands

Module Information

Present Configuration
[ Relay Cycle Counts

|:| Emergency Reselk Status

[ Genetake Report ]

[ Clear Report ]

Module Crverview

EADS NORTH AMERICA TEST AND 3IERVICES

Model: XI1150

Jeriallumber: 05100055
Firmware Revision: 1.0
Hardware Revision: 1.0

FPGAL Rewvision: 1.2
Wekh Control Rewvision: 1.1

FRESENT CONFIGURATICH

Channel Itate
oo Open
o1 Open
oz Open
03 Open
04 Open
as Open
(0] Open
o7 Open
og Open
(n]=] Open
10 Open

Figure 4-16: Board Control, Module Overview Tab

DMM Board Controls

If you have a DMM board option installed, refer to the Web-Page Controls
section in Appendix C, Digital Multimeter Option for information about the

DMM control screens.

Web-Page Interface 4-14
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Emergency Reset Feature

The 1830 system includes an emergency reset feature to prevent system and
card damage due to situations such as over-current conditions. The reset
condition is activated by a card with that feature — such as the 1220

16-Amp SPST plug-in switch card.

There are two reset conditions: global and local. A global reset condition
quickly opens all the relays in the 1830 system including those on the system
backplane and on the installed cards. A local reset condition opens the
relays only on the affected card. The default factory assembly setting for the
1220 card is for global reset.

When an emergency reset occurs, a series of screens appear prompting you
to perform certain tasks.

1. A warning message states where the emergency reset occurred. (Front
Panel refers to the external connector side of the board.)

Warning
Emergency reset detected on the Back Plane and Front Panels 1 and 2. Remove the emergency

- raset and reset the instrument by toggling the power switch on the main device or by clicking
"Clear” on the "Emeargency Reset" menu.

[ ]

2. Remove the fault condition before proceeding.

k=

3. The Emergency Reset menu appears on the menu bar of the card.

Tools Help Emergency Reset

on
COh A —O/CJ—I\

4. Select Emergency Reset > Clear.

Tools Help BEE A

lear
Relay Conttor=scprcammands | Mod

oo

COM A —O/D—
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5. A message box asks for confirmation that the fault condition has been
removed or corrected. Click Yes, if correct.

-
Confirmation

'{’./' Has the emergency reset been removed from the instrument?

[ Yis J l Mo J I Cancel ] (] Da nat show again

o After you click Yes, the system internally issues a *RST command to
reset the system. If the fault condition was successfully removed, the
system should be operational again. However, if not, the message
box in Step 1 appears again.

¢ If you clicked No, a message box (below) appears to remind you to
remove the fault before the system clears the emergency reset.

Warning

&
!./ You must remove the emergency reset from the instrument before you can clear the global emergency reset,

Emergency Reset Status Information

On the 1830 System Control screen, there is an Emergency Reset tab
(Figure 4-17) which shows the current status.

Toals Help

Status | Setup | Advanced

zeneral | Event Log = Emergency Reset

Ernergency Reset Stabus:

Mo emergency reset detected

Figure 4-17: Emergency Reset Status Tab

On the Module Overview tab of the plug-in card web page, you can generate
a detailed status report if you select Emergency Reset Status and then click

Web-Page Interface 4-16 EADS North America Test and Services



Publication No. 980937 Rev. A Model 1830 User Manual

Generate Report. If the card has an emergency status circuit (such as the
1220), you receive detailed information. See Figures 4-18 and 4-19 for
examples of the report you would see on the 1220 and 1380 cards.

Tools  Help
Relay Control | SCPI Commands | Module Crverview

Module Information

[] Present Configuration

(] Relay Cycle Counts EALDS NORTH AMERICA TEST AND SERVICES
Model: EI1ZZ204

JerialNuber: 05120409

Firmware Rewvision: 0.0

Emergency Reset Status

Hardware Rewvision: 1.0
FPGL Rewvision: 1.4
] Welh Control Rewvision: 1.1

[ Generate Repart ]

[ Clear Report

EMERGENCY RESET STLTUS:

Backplane (J101): No Reset Detected
Front Panel 1 (J200): WNo Reset Detected
Front FPanel 2 [(J201): No Reset Detected

Figure 4-18: Emergency Status Screen on a 1220 Card

Tools  Help
Relay Contral | SCPI Commands | Module Overview

Module Information

[] Present Configuration

[] Relay Cycle Counts EADS NORTH AMERICA TEIT AND SERVICES
Model: XI1350

Jeriallumber: 09010301

Firmware Revision: 0.0

Ernergency Resek Stakus

Hardware Rewision: 1.0
FPZA Fevision: 1.4
Wekh Control Rewvision: 1.5

[ Generate Report ]

[ lear Report ]

EMERGENCY RESET 3TATUS:
An Ewmergency FEeset was Not Detected

Figure 4-19: Emergency Status Screen on a 1380 Card
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Firmware Upgrade

The embedded software (firmware) supports downloading newer versions
from our support website so that the 1830 unit does not have to be returned
to the factory for a software update. The firmware uses the built-in web-page
interface to upload the software through the 1830 Ethernet port.

When there's a new 1830 firmware upgrade available, it'll be downloadable
from the EADS North America Test and Services website. Once you've
downloaded the new firmware upgrade file to your computer, you're ready to
perform the upgrade.

On the Firmware Upgrade web page, click Browse and select the firmware
upgrade file you've downloaded (if a zip file was downloaded, unzip it and
select the file that was unzipped). It is important that you do not change the
extension (.bin) of the upgrade file. After selecting the upgrade file (with the
“.bin” extension), click Upgrade to perform the firmware upgrade on the
1830.

Note: Do not power off the 1830 while the upgrade is taking place. However,
if the upgrade was interrupted and the firmware has been corrupted, the 1830
loads the backup firmware (with a minimal feature set) and you must upgrade
the firmware again.

1. Download the firmware upgrade file to a location on your computer.

2. Open the home web page of the 1830 system to upgrade.

3. Select and open the Firmware Upgrade link on the navigation bar.

4

Use the Browse button to select the file downloaded in Step 1. (See
Figure 4-20.)

5. Click the Upgrade button. The software begins to upgrade your current
firmware. (See Figure 4-21.)

Caution

DO NOT power off the 1830 while the upgrade is taking
place. If the upgrade is interrupted and the firmware is
corrupted, the 1830 automatically loads the backup
firmware. This version includes only a minimal feature set
and you must upgrade the firmware again.

Home Firmware File: Browse... Upgrade

50 Instrument Configuration

Bl Security

Firmware Upgrade

Figure 4-20: Firmware Upgrade File
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Erasing flash...
e
Elapsed Time: 18 seconds

Starting firmwarne upgrade -~ |
Locating upgrade file.. 0¥ [
Verifying upgrade file.. 0K

Extracting upgrade file...OK
Werifying extracied files. OK A |

Warning: Do not power-off unit while upgrade is in progress

| Firmware Upgrade Status |

Figure 4-21: Firmware Upgrade Status

Firmware Upgrade Status A

Firmware Upgrade Completed

 S— {11,

Elapsed Time: 7 minutes 50 seconds

VT L 1RO,
Extracting upgrade file.. OK
Vetifying extracted files.. OK
Erasing flash. OK E
Writing to flash...OK = |
Firmware Upgrade Completed s

You must restart the system to complete the firmware upgrade.

Figure 4-22: Firmware Upgrade Complete

system and initialize the firmware upgrade.

Model 1830 User Manual

6. When the upgrade is complete (Figure 4-22), exit out of the message box

7. Turn the system power off and then back on, in order to restart the

EADS North America Test and Services
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Chapter 5
ActivATE Test Platform

This chapter discusses the ActivATE™ Test Executive Platform which is an
option to operating the 1830 Source/Measure Switch System.

Included are:

Overview

Overview, key features, and a product summary of the ActivATE software
Installing the ActivATE software

Installing the ActivATE drivers

Configuring the software to recognize the installed devices
Registering the program

Understanding the ActivATE screen controls

Adding users

Changing the password

Structuring your ActivATE test program

Additional help

Uninstalling the software

The ActivATE Test Platform is a full-featured test development and
sequencing platform for your automated test equipment (ATE) requirements.

ActivATE™ Test Platform, v3.6.0.0

File View Tools Window Help

} =) Mew Test Program [ | Reinitialize N

Device Toolbar

v 0 X - Start Page

Generic VISA Driver (VISA)

- -
-0~ .
1260-13 Switch Card [esman.seq ActivATE™ Test Platform v3.x,
{Switch) 1830Commirterface Test.seq
ﬁ Important: Please read the information i
4152 DMM (DMM) The ActivATE 3.x IDE (Integrated Devel

ACtivVATE™ Test Platform

Recent Documents ReadMe File Contents

ActivATE software but maintains backw
ActivATE™ Express framework. The Ac]
has many new features from previous veg

Figure 5-1: ActivATE Main Screen
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The ActivATE software allows you to quickly auto-configure the environment
for the correct driver set that matches your hardware configuration. The
software provides sophisticated, yet easy-to-use, tools that allow the test
engineer to focus on quickly developing and finalizing product testing. These
benefits result in a reduced learning curve and rapid application development
allowing you to save time and costs.

The Model 1830 Source/Measure switching system works seamlessly with
ActivATE test software. A 90-day, full-featured evaluation copy of the
software is included on the 1830 installation disk. Dedicated drivers for the
1830 and its plug-in instrument cards are also included to use with your
configured 1830 system.

The installation disk also includes two short informational videos. One
provides an overview of the ActivATE software and the other shows how to
configure the software with your 1830 system.

In order to use the included drivers to control the 1830 system and plug-in
cards, you need to have a current version of VISA runtime already loaded on
your computer system.

Key Features

Key features of the ActivATE platform include:

e Very intuitive and easy to use

o Test results can be saved in many formats (PDF, Word, RTF, HTML,
CSV, etc)

o Leverages off the latest Microsoft .NET technology and its ability to adapt
as trends evolve

o Excellent connectivity with databases, applications, COM, .NET, Web
Services

¢ Integrated Development Environment (IDE) provides extensive feedback
to the user, both during development (the test engineer) and
manufacturing test (the factory-floor operator).

¢ Fully integrated debugger for stepping through test programs (watch
windows, breakpoints, etc.)

e Extensible, user-configurable environment (GUI displays, driver set, add-
in modules, help, etc.)

e Very modular and open architecture
e Built on open standards

e Microsoft Visual Studio® templates and wizards for user-defined drivers
and modules

e All instrument driver source code available for download
e True multi-threaded environment
e Supports up to 36 test programs (or test heads) running simultaneously

o Test engineers can develop and execute code while other test programs
are running.

ACctivATE Test Platform 5-2 EADS North America Test and Services
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e Both a development platform and runtime execution environment. No
need to buy costly sequencers after the test has been developed.

o Fully supported website for FAQs, forums, downloads, and more
e Secure multi-level log-in
e Drag-drop features for instrument drivers, test code, and test nodes

Product Summary

o Test programs are written in VBScript, a widely-used and well-known
scripting language. This eliminates the need to learn a proprietary
programming language and thus greatly reduces development time.

e The ActivATE software is designed to follow the familiar look and feel of
the standard Microsoft applications, making the software intuitive and
easy to use. Examples of this are:

- To create a new test program, simply click New Test Program from
the File menu.

- An Outlook®-style toolbar (like the one found in Microsoft Outlook
2003) provides access to the driver GUIs (Graphical User Interfaces)
and quick driver configuration options.

- Multiple open documents are tabbed within the main document
window.

- To optimize screen space, all windows in the environment are
dockable and can be moved anywhere within the main form or they
can be hidden. Arrows are provided as docking hints to help the user
select the destination for the window as the window is dragged across
the screen.

- Users create and organize test sequences graphically in a Windows
Explorer-like tree view, but the test program logic is actually located in
the code “behind” each test and group node. Both the sequence and
the code of the test program are easy to access and modify within the
ActivATE environment.

- A powerful text and code editor is included, similar to the code editor
used in Visual Studio. This editor includes many tools and features,
such as IntelliSense®, tooltip help, and syntax color-coding, which
provide a quick reference to the test program author during
development and significantly reduce the time required to develop a
test program.

- Property Grid controls, as found in Visual Studio, are used to provide
fast, easy access to multiple properties and settings at once.

» The ActivATE environment is very flexible and extensible. Any number of
drivers and custom add-in modules may be added to provide additional
functionality.

For example, you may want to encapsulate your business logic in a
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module that is separate from the test program, or you may want to add
third-party packages such as Microsoft Excel®. Any .NET or COM
assembly may be added to the ActivATE environment, and full
IntelliSense is provided in the test program editor.

= Drivers are easily added to and removed from the ActivATE environment
via the Configuration pane in the Outlook-style toolbar. This interface
provides a quick view of all the drivers that are available within the
ActivATE environment.

Expand a driver node to expose the APIs (the Application Programmable
Interface, or the public methods and properties in the driver class) that
are available to use from the test program. Right-click in the tree view to
show options for adding and deleting drivers.

= A Software Development Kit (SDK) for the ActivATE software is available
for download from the ActivATE website. The SDK includes a driver
wizard with C# project templates for Visual Studio 2005 and/or Visual
Studio 2008.

These project templates facilitate the development of add-in modules and
instrument drivers for the ActivATE Test Platform. Although use of the
driver wizard is not required, it is the preferred method of developing a
driver as it pulls together a set of base classes that give immediate
functionality to the module. The SDK is also compatible with the Visual
Studio C# Express editions which are available as a free download from
Microsoft.

Installing the ActivATE Software

Note: In order to use the included drivers to control the 1830 system
and plug-in cards, you need to have a current version of VISA runtime
already loaded on your computer system. This could include the VISA
product from National Instruments, among others.

1. Click on the ActivATE Software link from the home page of the
installation disk.

The main ActivATE launch page appears (Figure 5-2). From here you
can:

¢ |Install the ActivATE software

o View the release notes

o Install the ActivATE drivers for the 1830 and switch cards
o View the software help files

¢ View a short video showing how to use ActivATE

o View a short tutorial showing how to configure ActivATE on your
system.

e Connect to the ActivATE website which features additional information
and technical assistance.
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Racal Instruments™ 1830 Source/Measure $

EADS North America Test a

>

¥ ctvATE Software ActivATE™ Integrated Test Platform
» Release Notes
» ActivATE First L ook
Video Included with your purchase is a free, full-featured 90-day trial of our ActivATE Test
> Install ActivATE Platform. The ActivATE software is both a runtime and development environment for

» Install ActivATE 1830

Drivers tremendous success. Deployed world wide, this software has been used to test a wide
> Help Files range of units under test (UUT's), from heat-seeking guidance sections to micro-

» ACtivATE 1830

> Backto Main 1830 Page software, view the ActivATE documentation and help files, and install the 1830 ActivATE

automatic test equipment and factory floor automation. Written in .NET 2.0, ActivATE
test platform has been used in both commercial and military applications with

processors. ActivATE test platform allows the test engineer to focus on software
Conficairation Vil testing and not the test environment design.

Lonfiguration Video
ActivATE Online The ActivATE software will enable you to start communicating with your 1830 System,

creating test programs within minutes. Use the links to the left to install the ActivATE

drivers. Use the default login shown below to log into ActivATE:

Default Login

Username: Admin
Password: racal

This CD includes a full-featured 90-day trial version of the ActivATE™ ATE Test Platform.
After this period, a product key is required to run the software.

Figure 5-2: ActivATE Program Launch Screen

2. Click Install ActivATE to install the program.
3. Click Run when asked if you want to run or save the file.

You might see a second message box noting that the publisher could not
be verified and asking if you still want to run the program. Click Run to
continue.

4. The InstallShield Wizard for the ActivATE software appears. Click Next.

-
ActivATE Test Platform v3.5.0.6 - InstallShield Wizard

Welcome to the InstallShield Wizard for ActivATE Test Platform v3.5.0.6

ard will & tfa 1 your computer, To

Cancel

InstaliShield . < Back H
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5. Type in your user and company name. Click Next when done.

r

ActivATE Test Platform v3.5.0.6 - InstallShield Wizard

Customer Information

Fle er pour information.

LCompary Marme:

Install this application for;
G Anpone who uses this computer (all users)

® Only for me ()

IvstaliGiiield

6. On the next screen, review the terms of the License Agreement and
accept the license agreement. Click Next when done.

Should you not accept the terms, click Cancel to halt the installation of
the software.

7. Confirm or change the destination folder to install the files. Click Next.

The ActivATE software installs on your computer.

r

ActivATE Test Platform v3.5.0.6 - InstallShield Wizard

Choose Destination Location

Setup will install ActivATE Test Platform v3.5.0.6 in the fallowing folder,

'_I'c||dinstall to this folder, click Mext, To install to a different folder, click Browse and select another
falder.

! Cancel |

InstallShizld < Back H
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8.

. ActivATE Test Platform v3.5.0.6 - InstallShield Wizard

If the setup was successful, a screen appears showing InstallShield
Wizard Complete.

By default, the release notes ReadMe file appears after the setup is
complete. Clear the check box if you would prefer not to read it.

Click Finish.

At this time, you can move to the next step of installing the ActivATE
drivers for the 1830 source/measure system or you can review the
release notes.

InstallShield Wizard Complete

Setup has finished instaling ActivATE Test Platform +3.5.006 on your computer

5 how the FeadMe file after setup is complete.

Release Notes ReadMe File

By default, the ReadMe file opens after the installation is complete. This file
is also available by selecting Release Notes on the ActivATE software
launch page.

The file contains information including:

Default logins

Pre-installation requirements

Uninstalling previous versions of ActivATE software
Installations using the .exe file.

Troubleshooting

Notes for the various release versions

Known issues and concerns

Copyright notice
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Installing the ActivATE Drivers for the 1830 System

1.

On the 1830 install disk home page, click the link to Install ActivATE
1830 Drivers.

Click Run when asked if you want to run or save the file.

You might see a second message box noting that the publisher could not
be verified. If so, click Run to continue.

Click Next to continue the installation.
Enter your User and Company name.

Review the terms of the License Agreement and click the option button to
accept the license agreement. Click Next when done.

Confirm or change the destination folder to install the files. Click Next.

Keep the default option set to Yes to install the default driver
configuration file. Click Next.

Setup Type

Select the zetup type that best zuits your needs.

YWould vou like toinztall the default B 8=0 driver configuration file? 1F pouw select yes, the
current driver configuration file [Station. config)] will be ovenwritten.

¢ Back " Heut » ][ Cancel

8. Click Install.
9. Click Finish when the InstallShield Wizard is complete.

This auto-installation includes drivers for the 1830 system as well as for all
the currently released 1830 switch cards and DMM modules.

After the installation is complete, you need to configure the ActivATE
software to recognize the cards installed in your 1830 system.
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Configuring the Software to Recognize the Installed
Devices

Obtaining the IP Address

Before configuring the ActivATE software, identify the IP address of your
1830 system. The steps below assume that the 1830 system is successfully
connected to a network and the system power is turned on.

1. Open up the web page for the 1830. (Refer to Chapter 4, Web-Page
Interface.)

|
EADS
NORTH AMERICA
AD
Ll Home = Welcome to your Racal Instruments™ 1830 Home Page
EF Instrument Configuration
Ll Security 1
Instrument Information
&l Firmyware Upgrade
Instrument Model: 1830
El Help
Mamdacturer: EADS Morth America Test and Services
Serial Number: 24sldj-2487 2abt
Eil| System
Description:
Slot 3 - Hi-12204,
LXI Class: C
Slat 4 - Xi-1170
7 LXI Version: 1.2
Slat 5 - Xi-1180
Siot & - DM Interface (14) Hostname: 17216.11.70
Slot 14 - RI41 01 MAC Address: 00:00:2B:18:30:70
Fxi il Storage Device
| USB Drive TCPAP VISA Resource String: TCPRIPD:172.16.11.70:4446:S0CKET

Figure 5-3: Obtaining the IP Address

2. Copy the entire TCP/IP VISA Resource String from this page for use in
the next section.

Default Password for ActivATE Software

The default login username and password is
» User ID: admin
= Password: racal
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Model 1830 User Manual Publication No. 980937 Rev. A

Configuring the Software

1. Launch the installed ActivATE program.
2. Enter user ID and password, and then click OK.

3. On the Devices toolbar, click on the 1830 system icon.

ActivATE™ Test Platform, v3.5.0.6

File Wiew Tools indow Help

Start Page

ACtivATE™ Test Platft

Recent Documents ActivATE™ AT

Racal Instruments 1830
(RI1830)

Station, config ActivaATE™ v

Fri, 29 Jun 2
for download
Highlights

4. When the GUI screen appears, select the Configuration tab.

== Racal Instru nenis 1oJu peioau |, ¥1.0.2.0

tanual Clntral | Configuration | Pall Mames | Exclusion Lists || Inclusion Lists

BT

Configuration
Address | e | IDpen] [Elnse]
Command File |E:'\F'n:|gram Files'Activa TE \ACtivATE 3:\ConfighRI18x0Com | E]
Time Out Yalue (ms) | 2000 [ Apply |
Termination Character |LF v| ﬂ]

[ Initiglize Device On Start Lp

5. Enter the TCP/IP VISA Resource String information recorded in the
previous section into the Address box.

Be sure to not include any extra spaces before or after the string
information.

When complete, the Address box looks similar to the following figure.

== Racal Instruments 1830 (RI1830), v1.0.2.0

Main | Manual Eu:untru:u|| Configuration |F'ath Mames | Exclusion Lists

Configuration

Address | TCPIPD:172.16.11.73:4446:50CKET | | [ Open |
Cormmatd File ||::"\F'ru:ugram Files\Actied TE YA ctivATE 3.xhCol

Tiroe Ol bl e (sl [2000 [ oo |

6. Click the Open button.
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If you receive an error or some similar message, check to be sure you
have copied the address correctly and with no extra spaces.

7. You can rename the tab on the Device toolbar which shows the available
cards by changing the Driver Pane Name under the Auto Config Options.
Click Set when done.

Syztem Type
() 1820 [7 Slats: 55 7 2 P () 1830 [13 Shots: IXi 7 4 PXI)

Auto Config Options

Drriver Pane Mame .'IBBEI Syztem 2

8. Click on the Main tab.

=

— " ___" Instruments 1830 (RITE30}), ¥1.0.2.0

I anual Contral | Configuration | Path Mames | Exclusion Liztz | Inclusion Liztz

LIewvices Device Infarmation
Slot # | kodel MHame Azzembly Slat Type Device Mame:  Rilwr_2

» 1 <EMPTY> RiDvr_2 Ki Model.  <EMPTY>
- - - - Serial Humber:
2 =180 =i1180_1 i1e0.dl i Firmware Ry
K] <EMPTY i Hardware Rew:
4 CEMPTY> i e e

Dezcriptian:

] <EMPTY> =i
E <EMPTY> =i
! <EMPTY> Al Auto Config ]
a <EMPTY> i Dirivers Chan
] <EMPTY> =i
11 EhdETY Etui

9. Click on the Auto Config Drivers button.

The software automatically reviews the available cards in your 1830 and
updates the Main device information table similar to what you see in the
following illustration.
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3

== (RI1830), v1.0.7.0

il Manual Control | Configuration | Path Mames | Exclusion Lists | Inclusion Lists
Devices Device Infarmation
Slat# Model WE Azsembly Slat Type Device Mame: i1180_1
b 1 . ®i180_1 %i1180.dI i Modsl 11180
- - - Senal Humber: 1022087123456
2 ®11450F i1450F_1 =i1460F di =i Fimware Bew 1.0
3 ®11170 ®1170_1 =170 dl =i Hardware Rev: 1.0
4 112200 Wi1Z200_1  |ilz20Ddl | FPGA Fev. 1.0
Description:  80-CHAMMEL SPST
5 114500 Xil4500_1 Xil4500 4l i 2t SWITCH
g <EMPTY> =i
7 11380 xil3a0 xil3a0.di Hi At Config Update
g8 Hil2204 Hi12208_1 12204, dI i Drivers Channel Lists
9 ®il12208 Hi12208_1 12208 dI =i
1 ®i220C Hi1220C_1 Hi1220C di Pri
12 <EMPTY> Pri
13 <EMPTY> Pri
14 Rl4102 Rl4102_1 Rl4102.dl P

10. Click Save to save the new configuration.

Aukbo Conlig
Drrvers

Update
Channel Lists

a9 b sejeeied, pou must cloze
this GUI and renitialize SctiviTE for
changes to update.

11. Close the GUI screen.
12. Click the Reinitialize button on the ActivATE menu bar.

ActivATE™ Test Platform, v3.5.0.6

1830

Racal Instruments 1830
{RI1B30)

Aecent Documents

13. Click OK to proceed with the reinitialization.
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Confirm Reinitialize [5__(|
? ) Click 'Ok to proceed with
\"‘/ reinitialization if all driver Glls

are closed. If any driver Gllls are
open, please first close all GUs
before continuing.

[ ok l [ Cancel

14. Select the Device Toolbar tab which has the Driver Pane Name set in

Step 7.
] ActivATE™ Test Platform,

v3i.5.
File ‘iew Tools ‘Window Help
! =] Mew Test Program Reinitishize
! Device Toolbar v 41X /Tit

I .
Devices
18204 A

1830

Racal Instruments 1830
(R11630) Re
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15. The icons shown on the toolbar represent the various cards and DMMs
installed in your 1830 system.

Clicking on the device icon brings up the control screens for that device.
From there you can control or program the device. A few of the device
screens look slightly different in the ActivATE software than when you are
viewing them directly from the 1830 system with your browser.

ﬂ@ ActivATE™ Test Platform, v3.5.0.6

File Wiew Tools ‘Window  Help

& : =] Mew Test Program (5 | Reinitialize H

: Device Toolbar * 01 X | .7 Start Page
§ 1830 System 2

WI1380 (xi1350_1)

ﬁ Recent Docu

Station. conf
RI4101 (RI4101_1)
RI4102 (RI4102_1)

£

XI113380 (xi1380_2)

ActivATE Res
-
XI1170 (%i1170_1) @ Activh
& Conta
el O

Registering the ActivATE Program

After you purchase a license to use the ActivATE program, a product key
number is emailed to you. To register your product, perform the following.

1. Open the ActivATE program
2. Select the Help menu and click on Register Product.
3. Fill in the information on the Product Registration form.

If you do not have internet access with this computer, click on the
appropriate Click here line under the Submit button. That screen gives
you information on how you can register your software.

4. Click Submit

Your program is now fully activated and you won’t see the Evaluation Copy
message box upon start up.
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Activate Screen Controls

The User Interface (Ul) for the 1830 system driver (Ri18x0) has multiple tabs,
allowing the operator to fully configure and control each type of platform from
the front panel.

All of the tabs have three similar selections:

e Reset Button: Clicking this button sends the *RST SCPI command to
the system. This command completely resets the system to an original
“‘power-up” condition where all relays are open and all controls are reset
to the default..

o Help Button: Click this to bring up the 1830 system help file. You may

also press F1 to view the help.

e Simulation Checkbox: Check this to put the system driver in simulation
mode. In simulation mode, the driver maintains full functionality (the user
may still access all API's and GUI controls) but does not communicate
with the hardware or change system settings.

Main Tab

The Main tab (Figure 5-4) displays the current state of the cards (devices) in
the 1830 system.

F

= (RI1B30), v1.0.7.0

Maln Manual Control | Configuration | Path Mames | Exclusion Lists | Inclusion Lists
Devices
Slot # | Model Mame Azzembly Slot Type
3 1 #il180_1 #1180 Hi
2 =11450F #i1450F_1 =i1480F.dl =i
3 X170 Hil170.1 #1170l i
4 2200 Ail2200_1 =il 220D dl =i
5 #114500 #i14500_1 #i14500.dl i
E <EMPTY i
7 =01380 #1380 i1380.dI =i
a8 Hi 2204 Ri122081 sl 2204 dI i
g Xilz208 Xi12208_1 *i1Z2208.dI i
11 XilZ20C Ai1220C_1 =ilZ20C.di P
12 <EMPTY P
13 <EMPTY Prui
14 RIa102 RI4102_1 Rl4102.dl P
| Reset | | Help |

Device Information

Device Mame: #i1180_1
Maodel: =I11180
Serial Mumber; 102208723456
Firrmware Rew: 1.0
Hardware Rew: 1.0
FPGA Rew: 1.0

Dezcription;  80-CHAMMEL SPST
24 SWITCH

Update

‘ Channel Lists

Luako Config
Dirivers

] Simulation

Figure 5-4: ActivATE Main Tab
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Selections for this tab include:

o Devices Table: Displays the current configuration of devices in the 1830
platform. Right click on any slot number (#) to manually configure the slot
with the device information and driver file.

e Auto Config Drivers: Click this button to configure the driver
automatically with the information and drivers of the installed devices.
When this button is selected, the user will have the open to save the
generated configuration or cancel it, as shown below.

|Ipdate

Channel Lists

Auta Config
Drrivers

Save new configuration’?

[ Save ] [ Cancel ]

If Save iz selected, you muzt cloze
thiz GUI and reinitialize ActivATE for
changes to update.

As the note in the GUI states, you must close all GUIs and reinitialize the
ActivATE environment if "Save" is selected. The "Reinitialize" button will
be highlighted and located on the main ActivATE toolbar.

e Update Channel Lists: Click this button to update the channel lists that
are available on the other tabs (i.e. Exclusion/Inclusion Lists tabs). The
lists will update according to the new device configuration.

Manual Control Tab

The Manual Control tab (Figure 5-5) allows the user to perform low-level
Command and Query operations (read/writes) to the system through
standard SCPI commands. All cards installed in the 1830 platform can also
be controlled through this manual control tab.

The Manual Control Tab allows the user to perform low-level Command and
Query operations (read/writes) to the device. All cards installed in the 1830
platform can also be controlled through this manual control tab. The 1830’s
commands use a channel descriptor to select the channel(s) of interest when
controlling an installed device. The syntax for a channel descriptor is the
same for all 1830 series modules.

In general, the following syntax is used to select a single channel for most
commands:

Where:
<slot address> is the slot number of the device in the 1830 platform

This is a number in the range from 1 through 9, inclusive, for all the switch
cards. DMM cards are internally installed in PXI slots 10 through 14.
Additional “interface cards” are used to access these DMM cards and they
can be located in slots 1 through 9. However, use the actual DMM PX] slot
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number for the command.

<channel> is the 1170 channel to operate. Valid channel numbers are from
0-51. Multiple individual channels may be specified using the following
channel descriptor syntax:

@ <slot address> ( <chanl> , <chan2> , . . ., <chanN> ))

A range of channels may be specified using the following channel descriptor
syntax:

@ <slot address> ( <first channel> :<last channel> ))

The following examples illustrate the use of the channel descriptors for a
relay card installed within the device:

OPEN (@8 (0)) Open channel 0 on the switch card that has slot
address 8.
CLOSE (@8(0,3)) Close channels 0 and 3 on the switch card that

has slot address 8.

CLOSE (@2(10:13)) | Close channels 10 through 13 inclusive on the
switch card that has slot address 2.

r

== (RI1B30), v1.0.7.0

| Configuration | Path Mames | Exclusion Lists | Inclusion Lists

Wwirite/ D uery

S
Command
s

ey

Carmmatd List

l Reset

l Help l [ Simulation

Figure 5-5: ActivATE Manual Control Tab

Another example of using the slot address within a command or query:
SYST:CDES? <slot address>

The device returns a reply to the SYST:CDES? query command with the
description of the device located at the given slot address. This reply is
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unique for each 18x0 series module. The syntax for the reply is:
DEVICE DESCRIPTION
The <device description> for the 1170 is:

52-CHANNEL SPDT 2A SWITCH

Users can also specify an XML file (see Configuration Tab) that contains
custom commands and queries that automatically get populated in the
Command and Query drop-down list boxes.

Context Menu

Click the right-mouse button over the output window to bring up the following
context menu.

Trace Instrument Commands

Tirne Skarp

Clear Trace Window

Configuration Tab

The Configuration tab (Figure 5-6) is used to configure file settings in the
1830 system.

Selections for this tab include:

e Address: The address text box holds driver's resource string which tells
the driver how to connect to the hardware. The string is based on the
type of connection that the hardware has to the software, whether its,
LAN, GPIB, USB, etc. The image shows the end of a LAN connection
string. Click Open to connect to the hardware. Click Close to close the
connection to the hardware.

e Command File: The command file is an XML file that stores any user-
defined commands and populates the drop-down list boxes on the
Manual Control tab with these commands. An example file format is:

<Commands >

<command syntax="OPEN(@3(0:51))" description="Open
All Relays (3 = Slot Addr, 51 = Max Relay Number" />

<query syntax="CLOSE? (@3 (0:51)" description="Ask
the device for the current state of all relays (3 =
Slot Addr, 51 = Max Relay Number)" />

</Commands >

Select the file browse button [:] to browse for the XML command file
that will be used.

e Time Out Value (ms): Specify the amount of time to wait before a
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"timeout" error is sent back to the user. The driver will try to read or query
the device and wait the amount of time specified by the Time out value (in
milliseconds), if no response is received in that time, then a timeout is
assumed. Set the value by clicking the Apply button.

e Termination Character: Applying a termination character listed in the
drop down menu will cause the selected character to be set as the
character to stop at during a read query. When this character is
encountered, the data before it is sent back to the user. The options for
this device are "None", "LF" (Line Feed) and "CR" (Carriage Return).
Click the Apply button to set a new termination character.

e Initialize Device on Start Up: When the driver is first created by the
ActivATE application, the operator has the option of initializing the
hardware. Checking this box will "talk" to the hardware and initialize the
device to a power-on state. If this box is unchecked, then no hardware
communication is performed on startup. This option will persist after the
application is shutdown.

o Reset on Start Up: This control is disabled if Initialize Device on Start
Up is not checked. The driver cannot attempt to do a reset if the
hardware is not initialized. Check this box to reset the device to its power
on state when the driver is first opened.

=

= (RI1830), v1.0.7.0

Main || Manual Contral C

{| Path Mames | Exclusion Lists | Inclusion Lists

Configuration

fddiess | TCPIPO:172.16.11.70:4446:50CKET

Command File | C:\Program Files'Activa TEActivATE 3.04ConfighRl1 Bx0Cam [I]

Time Out Yalue ms] | 2000
Termination Character |LF w

[ Iritislize Device On Start Up

Debug Trace Settings
] Enable File Trace

Systermn Type
() 1820 (7 Slots: 53/ 2 P (%) 1830 (13 Slats: 930 /4 P

Auto Config Options
Driver Pane Mame | RIT830_Drivers Set

l Reset

[ Help l [T Simulation

Figure 5-6: ActivATE Configuration Tab

Debug Trace Settings

e Enable File Trace: This option stores all commands sent to the
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hardware (through the driver) to a file generally located in the ActivATE
installation directory.

e Includes Time Stamp: Check this option to include a timestamp with
each entry in the file trace.

System Type
This should always be set to 1830.

Auto Config Options

o Driver Pane Name: The name specified in this field will be the name of
the pane that the drivers are be stored under. The pane (toolbar) is
located, by default, on the left side of the ActivATE main screen.

Path Names Tab

The Path Names tab (Figure 5-7) allows the user to create defined channel
paths and save them to the device or the device's non-volatile memory.

The 1830 provides the capability to define a group of channels and assign
the group a name. When a group of channels is named, it is called a “path”.
A path may consist not only of elements that must be closed (the closed
channel list) but also of elements that must be opened (the open channel list)
to complete the path.

-

== (RI1B30), v1.0.7.0

Main | Marual Control | Configuration |: F Exclugion Lists | Inclusion Lists

Channels Paths

+ |_:| Slat 1 Mew path name:

* |_j Slat 2 Add

3 |_:| Slat 3

| Slot 4

¥ |_:| Slat 5 Ge}t:'aEtu":;ent
|__:| Slat &

+ Slat 7
s
l—.j Slot 11 Stare to Nk
|__:| Slot12
'—-j Slat 13 Recall Fram

+-] Slat 14 MM

[ Autorecall on startup

Figure 5-7: ActivATE Path Names Tab

Selections for this tab include:

o Channels: This list holds the available channels for each slot on the
device. A plus sign to the left of the slot number indicates that there are
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channels available for that slot. Click the plus sign to expand the channel
list and view and/or select the desired channels.

e Paths: When selecting channels from the Channels list, use the right
arrow to add the channel to the selected path in the Paths list. Use the
left arrow to remove the selected channel from the path in the list. The
Paths list holds the defined paths that have been created.

o New Path name: To create a new path, type a path name in the textbox
and click the Add button. The new path will be available for edit in the
Paths list.

o Get Current Paths: Clicking this button will get the current defined paths
that have been saved and display them in the Path list.

e Save Changes: Click the "Save Changes" button to save changes that
have recently been made to the path list.

e Store to NVM: The hardware has non-volatile memory (NVM) that can
store information. This button will allow the user to store the paths
defined to the hardware's non-volatile memory.

o Recall from NVM: This will retrieve the paths stored in the NVM and
display the information to the user in the path list.

e Auto recall on startup: Checking this checkbox will cause the driver to
retrieve path information from the NVM when ActivATE initializes the
device at startup. This selection persists when ActivATE is closed and
restarted.

Context Menu

Click the right-mouse button over the Paths window to bring up the context
menu to either delete a selected path or delete all paths in the list

Delete ALL Paths

Exclusion Lists Tab

The Exclusion Lists tab (Figure 5-8) allows the user to create channel
exclusion lists and save them to the device or the device's non-volatile
memory.

The 1830 provides the capability to define sets of relays which are “mutually
exclusive.” This feature is called an “exclude list.” When one relay on an
exclude list is closed, all others in the exclude list are opened. This prevents
two relays in an exclude list from being closed simultaneously. This feature
can be used to ensure two or more relays are not shorting system resources,
such as power supplies, together.
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=

== (RI1830), v1.0.7.0

tain | tanual Control | Configuration | Path Mames |: E*

Chanrels

7] Slot1
+- ] Slot 2
+- ] Slot3
+-[ ] Glot 4
] Slot&
[ Slate
+-_] ot 7
[ slot®
] slota
[ 5lat 11

E®elusion Lists

t3 1| Inclusion Lists

Get Current Lists

Save Changes

Stare ta MYM

Recall From
MW

[ Slat12
(] Glot13
-] Slot 14

[ Awto recall on startup

Figure 5-8: ActivATE Exclusion Lists Tab

[ Simulation

A channel may reside on at most one exclude list. An attempt to place a
channel on a second exclude list results in an error. The error is placed on
the error queue and may be read using the SYSTEM:ERROR? query in the
Manual Control tab. A channel cannot be on an include list with another
channel if it is also on an exclude list with that second channel, this will also
cause an error.

Selections for this tab include:

e Channels: This list holds the available channels for each slot on the
device. A plus sign to the left of the slot number indicates that there are
channels available for that slot. Click the plus sign to expand the channel
list and view and/or select the desired channels.

e Exclusion Lists: Right click in this region and select "New List" to create
a new list. Use the right arrow to add channels to this list from the
Channels list. Use the left arrow to remove channels from this list.

e Save Changes: Click the "Save Changes" button to save changes that
have recently been made to the Exclusion list.

e Store to NVM: The hardware has non-volatile memory (NVM) that can
store information. This button will allow the user to store the exclusion list
defined to the hardware's non-volatile memory.

o Recall from NVM: This will retrieve the list stored in the NVM and display
the information to the user in the Exclusion List.

e Auto recall on startup: Checking this checkbox will cause the driver to
retrieve list information from the NVM when ActivATE initializes the
device at startup. This selection persists when ActivATE is closed and
restarted.
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Context Menu

Click the right-mouse button over the Exclusion Lists window to bring up the
context menu. Click New List to create a new exclusion list. Remove the

selected list by clicking Remove List and remove all lists by clicking on
Remove All Lists.

Mews Lisk

Remove ALL Lists

Inclusion Lists Tab

The Inclusion Lists tab (Figure 5-9) allows the user to create channel
inclusion lists and save them to the device or the device's non-volatile
memory.

The 1830 provides the capability to define sets of relays which operate
together. This feature is called an “include list.” When a relay on an include
list is closed, all relays on that include list are closed. Likewise, when a relay
on an include list is opened, all relays on that include list are opened.

A channel may reside on at most one include list. An attempt to place a relay
on a second include list results in an error. The error is placed on the error
queue and may be read using the SYSTEM:ERROR? query in the Manual
Control tab.

= (RI1830), v1.0.7.0

Main | Manual Control | Configuration | Path Mames | Exclusion Lists

Channels Inclusion Lists

%] Slot 1 )
+ |_:| Slat 2 Get Current Lists
+-[] Slot 3
* "j Slat 4 Save Changes
+- ] Slot 5

Slat B
+ ::jj Slzt 7 Store ta MW
1 5ltg

Recall From

[ Glat 9
[ §lat 11
[ Slat 12
[ 5t 13

- [ Avta recall on startup
-] Slot 14

=
=

Reset Help [ Sirnulation

Figure 5-9: ActivATE Inclusion Lists Tab
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Selections for this tab include:

Context Menu

Channels: This list holds the available channels for each slot on the
device. A plus sign to the left of the slot number indicates that there are
channels available for that slot. Click the plus sign to expand the channel
list and view and/or select the desired channels.

Inclusion Lists: Right click in this region and select New List to create a
new list. Use the right arrow to add channels to this list from the
Channels list. Use the left arrow to remove channels from this list.

Save Changes: Click the Save Changes button to save changes that
have recently been made to the Inclusion list.

Store to NVM: The hardware has non-volatile memory (NVM) that can
store information. This button allows the user to store the inclusion list
defined to the hardware's non-volatile memory.

Recall from NVM: This retrieves the list stored in the NVM and display
the information to the user in the Inclusion List.

Auto recall on Startup: Checking this checkbox causes the driver to
retrieve list information from the NVM when ActivATE initializes the
device at startup. This selection persists when ActivATE is closed and
restarted.

Click the right-mouse button over the Inclusion Lists window to bring up the
context menu. Click New List to create a new inclusion list. Remove the
selected list by clicking Remove List and remove all lists by clicking on
Remove All Lists.

Mews Lisk

Femove ALL Lists

Adding Users

1.

Select Tools > User Manager.
The Login Manager screen appears (Figure 5-10).
Click the Add New User icon.

r

** 1 ~~in Manager
|

Jser 1D |

|abl

The fields on the left side of the Login Manager form become enabled for
data entry.
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2 |.ogin Manager

a ¥ [abi J Uger D
Adrin
E ngireer
Uzer ID Maintenance
Operator
Dezcription GUY
Pazzword

Confirm Pazsword

kermber OF
) [] Show Paszword as text during edit
(%) Engineer
) Technician
) Operatar Create User ] [ Cahcel

Figure 5-10: ActivATE Login Manager

Enter the user ID.
Enter a description (optional).
Enter a password.

Re-enter the same password in the Confirm Password field.

N o o bk w

Select the group the user is part of (Engineer, Technician, or Operator).

See the descriptions and limitations for each of the groups in the user list.

®

Click Create User.

If successful, the new user is added to the user list on the right side of the
Login Manager.

9. ExitLogin Manager.
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Changing the Password

1. Select Tools > Change Password.

2. Enter your old Password. (See Figure 5-11.)

# Admin: Change Password @

0ld Paseword ||
Mew Paszword

Yerify Pagsword

Enter your old password, then enter your new
password twice.

Figure 5-11: ActivATE Admin: Change Password Screen

Enter your new password.
Enter your new password a second time to verify it.
Click OK.

Exit Change Password box.

o 0k~ ow

Structuring Your ActivATE Test Program

To help guide you in organizing your first test programs in ActivATE, we have
included a file, 1830 Example.seq, that loads into the following folder:

\Program Files\ActivATE\ActivATE 3.x\Test Programs\Sample Tests

This file shows an example of how you might structure an 1830 test program
and you can use it as a template for creating your own 1830 test. In addition,
the example offers a number of helpful tips and some best practices for test
command and comment structure. (See Figure 5-12.)

The program structure is set up to show:

o Setup
e Test
e Shutdown
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Figure 5-12: ActivATE Sample Program

Additional Help for the ActivATE Software

An extensive online Help for ActivATE software is available by selecting Help
> ActivATE Help on the main toolbar (Figure 5-13).
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Figure 5-13: ActivATE Help Menu

You can also contact ActivATE support by sending an email to
ActivATE @eads-nadefense.com or by visiting our support website at

http://www2.eads-nadefense.com/ActivATE (Figure 5-14).
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Figure 5-14: ActivATE Support Website

If you call our main customer support phone number at 1 800 722-3262,
ask for the ActivATE software engineering team to ensure you will be quickly
directed to the proper group.

Uninstalling the ActivATE Software

To uninstall the ActivATE software

1. On your Windows desktop, select Start > Control Panel > Add or
Remove Programs.

Select the ActivATE Test Platform.

Click Remove.

=
# Add or, Remove Programs

%ﬂ Currently installed programs: [ show updates Sort by | ame \ﬁ
Change or = )
Remove ActivATE Test Platform ¥3.5.0.6
Programs
éi‘a To change this pragram or remove it from your computer, dlick Change or Remove.
fhld Mew
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4. Click Yes when asked if you want to completely remove the application.

ActivATE Test Platform ¥3.5.0.6 - InstallShield Wizard

Do wou wank to completely remove the selected application and all of its Features?

L ;es J [ Mo

5. Click Finish.

—

ActivATE Test Platform v3.5.0.6 - InstallShield Wizard

Uninstall Complete

rd haz finished uninstaling ActivATE Test Platform +3.5.0.6.

InstallGhield cgack [ [Fins] |
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Chapter 6
Using the 1830

This chapter features additional information for using your 1830 system including
sections on:

Triggering routing

Controlling switch channels

Path operation

Configuring and making measurements with the DMM
Sequences

Scan operation

Scan memory

Scaling readings and assigning alarm limits
Checking for installed plug-ins

System commands

Non-volatile storage

Alarm monitor operation

Emergency reset

Detailed SCPI commands and the command structure to perform various tasks
are provided in Chapter 7, SCPI Command Basics. These commands are
used in a variety of interfaces including those using VI drivers, the 1830 custom
web-pages, and ActivATE software controls.

Other chapters in this manual have additional sections of specific user
instructions. Refer to the table of contents and/or index to locate the additional
functions and features you are interested in.
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Triggering Routing

The figure below illustrates the 1830 trigger router capabilities available through
SCPI or web-page controls.

«———— EXT_TRIGGER_IN1
-« EXT_TRIGGER_IN_OUT2
«————— TRIGGER_INO
<« TRIGGER_IN1
«————— TRIGGER_IN2
<« TRIGGER_IN3
«————  TRIGGER_IN4  X-BUS
<« TRIGGER_IN5
«—————— TRIGGER_IN6
-«———TRIGGER_IN7
l«————— TRIGGER_IN8
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EXT_TRIGGER_IN_OUT2 (#14)
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Figure 6-1: Triggering Matrix

The trigger hardware provides the following capabilities (see Figure 6-1):

1. Triggers from any of the following trigger inputs can be enabled (alone or in
combination with each other)

e TRIGGER IN from card #1 (TRIGGER_INO
e TRIGGER IN from card #2 (TRIGGER_IN1
e TRIGGER IN from card #3 (TRIGGER_IN2
e TRIGGER IN from card #4 (TRIGGER_IN3
e TRIGGER IN from card #5 (TRIGGER_IN4
e TRIGGER IN from card #6 (TRIGGER_INS

~— N N~ N N ~~—
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TRIGGER IN from card #7 (TRIGGER_ING)
TRIGGER IN from card #8 (TRIGGER_IN7)
TRIGGER IN from card #9 (TRIGGER_INS)
TRIGGER IN EXTO (PXI bus 0)

TRIGGER IN EXT1 (PXI bus 1)

TRIGGER IN EXT2 (PXI bus 2)

TRIGGER IN EXT3 (PXI bus 3)

SCAN TRIGGER

EXT TRIGGER IN1

EXT TRIGGER IN2 (when set as an input trigger)

2. The trigger sensitivity for any of these inputs can be independently
programmed for:

Positive-edge sensitive
Negative-edge sensitive
High state sensitive
Low State sensitive

3. A trigger output pulse can be generated on any combination of the possible
output triggers. These include:

TRIGGER OUT to card #1 (TRIGGER_OUTO)
TRIGGER OUT to card #2 (TRIGGER_OUT1)
TRIGGER OUT to card #3 (TRIGGER_OUT2)
TRIGGER OUT to card #4 (TRIGGER_OUT3)
TRIGGER OUT to card #5 (TRIGGER_OUT4)
TRIGGER OUT to card #6 (TRIGGER_OUT5)
TRIGGER OUT to card #7 (TRIGGER_OUT6)
TRIGGER OUT to card #8 (TRIGGER_OUT?)

TRIGGER OUT to PXI bus 0
TRIGGER OUT to PXI bus 1
TRIGGER OUT to PXI bus 2
TRIGGER OUT to PXI bus 3
TRIGGER OUT TO SCAN

4. A single trigger input may be selected for a trigger output.

Output triggers can be enabled independently. Zero, one, or multiple output
triggers may be enabled at any one time.

6. The edge or level of each trigger output signal can be programmed. Each
output trigger can be programmed for a different sensitivity. The trigger
output can be programmed to be one of the following:

EADS North America Test and Services
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e Positive-edge sensitive (pulse out)
e Negative-edge sensitive (pulse out)
e High state sensitive (state out)

e Low State sensitive (state out)

7. A trigger delay may be added from the detection of an input trigger and the
assertion of the output trigger. This delay is programmable independently for
each output trigger.

Consult the “TRIGger” command description in Chapter 7, SCPI Command
Basics for a description of programming the trigger selection and trigger
attributes.

Triggering Example

The following example illustrates setting the triggering states of a card.

1. Select plug-in card in slot 3 as the source of the SCAN engine trigger
TRIG:SCAN:SOUR INPUT3

2. Enable the plug-in 3 trigger output
TR1G:MOD3:ENABLE ON

3. Enable the EXT2 trigger as an output trigger
TRIG:EXT2:ENABLE ON

4. Set the output trigger source as the scan engine. This causes the EXT2
trigger to generate a pulse after each channel is closed in a scan list

TRIG:EXT2:SOUR SCAN

5. Set the output trigger to generate a pulse (edge sensitivity)
TRIG:EXT2:SENS EDGE

6. Set the output trigger to generate a low-going pulse (negative slope)
TRIG:EXT2:SLOPE NEG

7. Set the output trigger pulse to 100 microsecond pulse width
TRIG:EXT2:WIDTH 100.0E-6

Controlling Switch Channels

Switch channels may be opened and closed with the OPEN and CLOSE
commands, respectively. These commands are followed by a channel list which
selects one or more switch channels to open or close.

Each channel can be specified by using the form:
(@ <slot> ( <channel> ) )

For example, the command
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CLOSE (@6(117))
closes channel 117 on the card plugged into slot 6.

The <slot> may be any value from 0 to 9. The <slot> value 0 identifies the 1830
mainframe. The 1830 mainframe provides control of the analog bus relays
identified by channels 1 to 4 and the single-ended analog bus relays 11 to 18.

Note that each plug-in card type has a unique set of valid channel numbers.
Consult the user manual for the plug-in cards to determine the valid channel
numbers for that card.

Multiple channels on the same card may be operated with a single command.
The format for this type of channel list is

(@ <slot> ( <channel> , <channel>, <channel> ) )
For example, the command
CLOSE (@6(100,204,314))
closes channels 100, 204 and 314 on the card plugged into slot 6.
A range of channels on a single card may be operated by using the format
(@ <slot> ( <channel> : <channel> ) )
For example, the command
CLOSE (@6 (100 : 204 ) )
closes all channels from 100 through 204 on the card plugged into slot 6.

The channel list can also select relays from different plug in cards (modules).
The format for this type of channel list is

(@<slot> ( <channels> ), <slot> (<channels>))
For example
CLOSE (@6(0,13,100:204),3(17,24,41,33:30),1(5))

closes the following channels

Slot 6: 0, 13, 100 through 204
Slot 3: 17, 24, 41, 30 through 33
Slot 1: 5

The 1830 is shipped with IVI drivers including one driver for each type of switch
card. The IVI driver operation is described in the user manual for those cards.
The VI driver can be used in any programming language that supports IVI-COM
drivers, such as C#, C++, VB.net, Visual BASIC, and National Instruments
LabVIEW.

In addition to the IVI-COM, an IVI-C version of the driver is supplied for each
driver. This driver may be used with languages, such as National Instruments
LabWindows/CVI, that support the IVI-C interface.

The switch cards may also be used within the ActivATE environment. An
ActivATE-compatible driver for each type of switch card is supplied with the 1830
and is also available on the EADS North America Test and Services website.
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Consult the user manual for each switch card for a more detailed description on
the use of the IVI and ActivATE drivers.

Path Operation

A path is a collection of channels that are assigned a name. The path identifies
a set of relay channels that are operated together and can be used in most
commands that accept a channel list parameter.

A path may be defined by using the “PATH:DEFine” command. The simplest
form of this command takes a single channel list parameter:

PATH:DEF Example_Path, (@1(10,23,9901),@2(14))
In the example above, the path name “Example_Path” is assigned to the set of

channels 10, 23, and 9901 for the card in slot 1 and channel 14 for the card in
slot 2. If the command

CLOSE (@Example_Path)

is now executed, all of the channels in the path close. Similarly, the command
OPEN (@Example_Path)

opens all of the channels in the path.

The “PATH:DEFine” command allows a second channel list to be specified. The
second channel list identifies the set of channels to open when the path is
closed. For example

PATH:DEF Two_lists, (@1(10,9901),2(14)), (@1(20:77))
CLOSE (@Two_lists)
OPEN (@Two_lists)

The “CLOSE” command in the example above would close channels 10 and 9901

on the card in slot 1 and channel 14 for the card in slot 2. It would also open
channels 20 through 77 for the card in slot 1.

The “OPEN” command, on the other hand, would open channels 10 and 9901 on
the card in slot 1 and channel 14 on the card in slot 2. It would not change the
state of any of the channels 20 through 77 on the card in slot 1.

Path names can be used in defining other paths. For example:
PATH:DEF New_path, (@Example_path,7(15))

Defines a path named “New_path” that includes the channels from the path
named “Example_path” and adds channel 15 of the card plugged into slot 7.
Note that path names are NOT case-sensitive, so “Example_Path”,
“‘example_path”, and “EXAMPLE_PATH?” all identify the same path name.

When a path is defined using another path name, the path definition at the
instant the “PATH:DEFINE” command is issued is used for defining the new path.
That is, executing the following sequence:

PATH:DEF Pathl, (@5(10,20))
PATH:DEF Path2, (@Pathl,4(17))
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PATH:DEL Pathi
PATH:DEF Pathl, (@5(33,35,37))
CLOSE (@PATH2)

results in channels 10 and 20 from slot 5 and channel 17 from slot 4 being
closed. Channels 33, 35, and 37 for slot 5 are not affected.

Path names can be placed on a scan list to allow the entire path to be operated
as a single entity when the scan feature is used.

For more information about the SCAN command, consult Chapter 7, SCPI
Command Basics.

Naming a Path

A group of channels may also be assigned a name. When a group of channels is
named, it is called a “path.” A path may consist not only of elements that must
be closed (the closed channel list) but also of elements that must be opened (the
open channel list) to complete the path. This may at first seem contradictory to
close a path with switching elements that must be opened, but it nevertheless
occurs.

A good example which illustrates the concept of an open channel list is a typical
1P2T failsafe microwave switch. Because this type of switch is failsafe, it only
requires a single control line. By default, with no power applied, the first throw is
always connected to the common. Energizing the control line opens the first
throw and closes the connection between the second throw and the common.
Both are obviously mutually exclusive.

Defining a path through the second throw of the example switch can be done
strictly with a close channel list. The problem occurs when a path must go
through the failsafe throw (first throw). To make this path the switch must be in
an open or off state. The open channel list readily accomplishes this task.

Defining Path Names

The PATH:DEFINE command may be used to associate a name with one or
more relays. The format for this command is:

[:ROUTe]
-PATH

:DEFine <path name> ,
<close channel list> ,
[.<open channel list>]

The <path name> follows the same name requirements as a <module name>, as
described in the previous paragraphs.

The <close channel list> and the optional <open channel list> follows the syntax
rules described in the Specifying Relays in Commands section of this chapter.

The following examples illustrate the use of a path name.
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This associates the name path1 with the close channel list encompassing relays
6 through 9 on plug-in module 8 and relay 77 on plug-in module 4:

PATH:DEF pathl, (@8(6:9).,4(77))

This associates the name dmm_to P177 with the close channel list, channels
205 and 305, on the module whose name is defined as “matrix”:

PATH:DEF dmm_to_P177, (@matrix(305,205))

This associates the name oscope1 with a close channel list for channels 0 and 3
on plug-in module 3 and an open channel list for plug-in module 5, channel 15.

PATH:DEF oscope, (@3(0,3)), (@5(15))
Once a path name is defined, it may be used in a CLOSE or OPEN command:
OPEN (@pathl)
CLOSE (@dmm_to_P177)
CLOSE (@pathl,dmm_to P177,7(0:10))

A CLOSE command, for a given pathname, effectively closes all channels listed
on the close channel list and open those listed on the open channel list.

An OPEN command, for a given pathname, opens all channels listed on the
close channel list. Channels on the open channel list are ignored when using
this command.

Path names may also be used in defining an “Include List”, an “Exclude List”, or a
“Scan List”. The following sections describe each of these concepts.

When using path names with the “Include List”, “Exclude List” and “Scan List”,
the presently defined path is used. That is, if the following sequence of
commands is received:

PATH:DEF PATH1, (@5(0),7(0))
INCLUDE (@PATH1,1(0))
PATH:DEF PATH1, (@6(17),8(23))
CLOSE (@1(0))

then the path definition in effect when the INCLUDE command was defined is
used. For the example shown then, channel 0 on module 5 and channel 0 on
module 7 are affected; channel 17 on module 6 and channel 23 on module 8 are
NOT affected.

Removing Path Names

The PATH:DELETE command may be used to delete a single path name from
the list of known path names. The PATH:DELETE:ALL command may be used to
remove all presently defined path names.

The syntax for these commands is:
[:ROUTe]
:PATH
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:DELete <path name>
tALL

The following examples illustrate the use of this command.
Removes the name “path1”:

ROUTE:PATH pathl
Removes the name “testit™:

PATH:DEL testit
Removes all path names:

PATH-DEL:-ALL
Reading the Presently Defined Path Names

The PATH:CATALOG? command may be used to read back all of the presently
defined path names. The format for this command is:

[:ROUTe]
:PATH
:CATalog?

The reply to this command consists of the presently defined path names, each of
which is separated by a comma. Path names are stored internally in upper-case
characters by the 1256. These upper-case names are returned in the reply.

For example, suppose the following commands have been executed:
PATH:DEFINE dmm_2 pinl, (@1(117),2(17))
PATH:DEFINE dmm_2_pin2,(@1(116),2(14),7(23))
PATH:DEFINE cntr_2_pinl,(@1(217),2(24))
PATH:DEFINE cntr_2_pin2,(@1(216),2(37),7(3))

Then the query:

PATH:CAT?

returns the reply:

DMM_2_ PIN1,DMM 2 PIN2,CNTR_2 PIN1,
CNTR_2_PIN2

Reading the Channel List for a Path Name

The module address associated with a module name may be read using the
PATH:DEFINE? query. The syntax for this command is:
[:ROUTe]
:PATH
:DEFine? <path name>
Using the example in the previous section of this manual, the query:
PATH:DEFINE? dmm_to_pinl
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returns the reply:
@1(117),2(17)

Storing Path Names in Non-Volatile Memory

All paths presently defined may be prepared for storage in non-volatile memory
using the PATH:STORE command.

Recall all stored paths using the PATH:RECALL command.

Closing Relays

The CLOSE command may be used to close channels. To say a channel is
closed, it means either:

e The input of the channel is connected to the output (Single-Pole Single
Throw).

e The input of the channel is disconnected from the “normally closed” output
and connected to the “normally open” output (Single-Pole Double-Throw).

e The common input of a multiplexer (mux) is connected to the output denoted
by the channel number.

The syntax for the CLOSE command is:
[ :ROUTe]
:CLOSe <channel lists>

The format for a “<channel list>" is described in the previous paragraphs of this
section of the manual.

The CLOSE? command may be used to query the present state of the relays in
the system. This command returns a reply of a sequence of “0" and “1", each of
which are separated by a single ASCII space character. The value of the reply is
“0" if the corresponding relay is opened, or “1" if the corresponding relay is
closed.

The reply is one-for-one with the <channel-list>. For example, assume channels
for a particular relay module at module address 7 are numbered as follows:

o, 1, 2, 3, 4, 10, 11, 12, 13, 14, 20, 21,
22, 23, 24, 30, 31, 32, 33, 34

This example module consists of 20 channels. Suppose that only the following
channels are closed, while the remainder are open:

3, 20, 31
The following examples show the replies to the “CLOSE?” queries.
Command:

CLOSE? (@7(0:34))

Reply:
00010000001000O00100O00O0
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Command:
CLOSE? (@7(0))
Reply:
0
Command:
CLOSE? (@7(3, 20, 31))
Reply:
111

Opening Relays

The OPEN command may be used to open channels. To say a channel is open
means:

1. The input of the channel is disconnected to the output (Single-Pole Single
Throw)

2. The input of the channel is disconnected from the “normally open” output and
connected to the “normally closed” output (Single-Pole Double-Throw).

The syntax for the “OPEN” command is:
[:ROUTe]
:OPEN <channel list>

The format for a “<channel list>" is described in the previous paragraphs of this
section of the manual.

The OPEN? command may be used to query the present state of the relays in
the system. This command returns a reply of a sequence of “0" and “1", each of
which are separated by a single ASCII space character. The value of the reply is
“1" if the corresponding relay is opened, or “0" if the corresponding relay is
closed. Note that this is the opposite state from the CLOSE? query.

Configuring and Making Measurements with the DMM

The 1830 supports one to four DMMs. These DMMs are installed at the factory
and occupy one of the internal plug-in slots 11 through 14.

The SCPI “SENSE” command is used to configure the DMM to make a particular
measurement type. The “SENSE” command may also be used to fine-tune the
measurement range, resolution, aperture, and many other attributes of the
measurement.

As an example, the command:
SENSE :RESISTANCE 10000,0.1,(@14(0))

configures the DMM plugged into slot 14 to make a 2-wire resistance
measurement. At the front panel terminals, it places the DMM into the 24K ohm
range (the lowest range that accommodates a 10000 ohm reading) and a
resolution of 0.1 ohms.
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Once the DMM has been configured, it may be read by using the “READ?” query.
For example:

READ? (@14(0))

makes a reading from the DMM and sends a reply over the communication
interface on which the query was received (Ethernet, USB, or GPIB).

The 1830 is shipped with IVl and ActivATE drivers that support the DMM. These
allow you to configure and operate the DMM from programming languages that
support IVI-COM and IVI-C, as well as the ActivATE development environment.

The DMM may also be monitored and controlled with the web-page interface.

Connecting the DMM to the Analog Bus

When the 1830 is powered on, or after it receives a “*RST” command, the DMM
is connected to its front panel inputs. Several of the switch cards, including the
1380, 1450D, and 1450F, can route their front panel inputs to the analog bus. In
order to measure the input signals from these plug-in switch cards, both the
switch cards and the DMM must be connected to one or more of the differential
analog bus lines in the 1830 mainframe.

The DMM may be connected to an analog bus with the CLOSE command. The
following table defines the channels to use to connect the DMM to the differential

analog bus.
V+/V— | I+/1- | Guard +/—
Differential Analog Bus 1 11 21 31
Differential Analog Bus 2 12 22 32
Differential Analog Bus 3 13 23 33
Differential Analog Bus 4 14 24 34

So, to connect the V+/V- inputs of the DMM in slot 14 to Analog Bus 3, you would
use the command:

CLOSE (@14(13))

The 1830 prevents the user from simultaneously closing a single input of the
DMM to multiple analog buses. The 1830 also prevents the user from
connecting multiple inputs to a single analog bus. In other words, only one
channel from any row and column in the table above can be closed at one time.
If you attempt to violate this protection, the CLOSE command fails and an error is
be placed in the error queue.

The switch cards that provide access to the analog bus, including the 1380 and
1450D/F models, have specific switch channels that can be closed to connect the
outputs as described in the following tables.
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Channels 1380 Card

9001, 9901 Connects COM 0 to ABUS1
9002, 9902 Connects COM 2 to ABUS2
9003, 9903 Connects COM 4 to ABUS3
9004, 9904 Connects COM 6 to ABUS4

Channel 1450D/F Card
9901 Connects row 0 to ABUS1
9902 Connects row 1 to ABUS2
9903 Connects row 2 to ABUS3
9904 Connects row 3 to ABUS4

Note: The 1450D card also connects to the single-ended analog bus. See
the 1450 user manual for additional details.

Channel 1450F Card
9905 Connects row 4 to SABUS 1 & 2
9906 Connects row 5 to SABUS 3 & 4
9907 Connects row 6 to SABUS 5 & 6
9908 Connects row 7 to SABUS 7 & 8

The command
CLOSE (@6(9903))

connects row 2 to ABUS3 for a 1450 card plugged into slot 6.

Connecting Switch Cards in Slots 1 to 5to the DMM

The 1830 mainframe contains relays that isolate the analog bus lines between
slots 1 through 5 and slots 6 through 9. This means that if you want to connect a
signal from a 1380 or 1450 switch card to a DMM in slot 14 via the analog bus,

you need to close the isolation relays for the analog bus(es) on the mainframe
backplane.

The following channels are used to connect the Analog Buses in slots 1 through
5 to the Analog Buses in slots 6 through 9:

(@0(1)) Connects ABUS1
(@0(2)) Connects ABUS2
(@0(3)) Connects ABUS3
(@0(4)) Connects ABUS4

So, for our example, the command:
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CLOSE (@0(3))

connects ABUS3 across all 9 slots.

DMM Measurement Examples

The following examples illustrate measurement setups using a 1380 switch card,
the analog bus, and the DMM.

Single-ended Voltage Scan

1830 Chassis

Backplane
4 Differential Analog Bus Lines

=

ABUST[A] . ' ABUSI[B]
CHANNEL @0(1)

— — —

DMM
Slot 14
(Internal)

1380 Card
Slot 1

COMO_1W

+12V_| CHO7L

+3.3V | CHOOL
+5Y | CHO1L
Gnd

uuT

Figure 6-2: Single-ended Voltage Scan DMM Setup

Connect ground reference to COMO_1W.
Connect channels to CHOOL-CHO7L.
Short interlock pins.

Power on 1830 chassis.

o M wbd -~

Send command to connect Analog Bus 1 bank A and B together:
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CLOSE(@0(1))

6. Send command to connect LX11380 Mux 0 to Analog Bus 1 :
CLOSE(@1(9001,9901))

7. Send command to connect DMM V+/V- to Analog Bus 1:
CLOSE(@14(11))

8. Define sequencer to take DC voltage measurements:
SEQuence:DEFine Read DMM DCV
SEQuence:STEP "SENSe:VOLT:DC 24.0,0.001,(@14(0))"
SEQuence:STEP '"READ? (@14(0))"
SEQuence:END

9. Associate DMM measurement with every channel:
SEQuence:SELect Read DMM_DCV, (@1(00:07))

10. Set up scan list for LX11380 channels 00 to 07:
SCAN (@1(00:07))

11. Run scan chain:
INITiate: IMMediate

12. Retrieve measurements from scan memory:
FETCh:PROGram? 1,8

For more information, refer to the following sections:

e Configuring and Making Measurements with the DMM
e Sequences

e Scan Chain

e Scan Memory
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T-type Thermocouple Scan

1830 Chassis

Backplane
4 Differential Analog Bus Lines

ABUST[A] . ' ABUSI[B]
CHANNEL @0(1)

DMM
1380 Card
Slot 14
Slot 1
(Internal)
ES= 2 EE
SRS E ese T P
o 000 S
C
Temp. Diode

Terminal Block

Thermocouple 1
Thermocouple 7

Figure 6-3: T-type Thermocouple Scan Setup

Power off the 1830 system.

2. Connect National Semiconductor LM335A temperature diode or equivalent to
the 1380 card, CHO0. Connect cathode to CHOOH and anode to CHOOL.

Connect thermocouple sensors to CH01-07.
Short safety interlock pins (J200.E4 to J200.ES8).

Using the 1830 6-16 EADS North America Test and Services



Publication No. 980937 Rev. A Model 1830 User Manual

5. Power on the 1830 system.

6. Send command to connect Analog Bus 1 bank A and B together:
CLOSE (@0(2))

7. Send command to connect the 1380 Mux 0O to Analog Bus 1:
CLOSE (@1(9001, 9901))

8. Send command to connect DMM V+/V- to Analog Bus 1:
CLOSE (@14(11))

9. Send command to connect CJC 1 mA current source across V+ and V- lines:
CLOSE (@14(41))

10. Query DMM for DC voltage measurement:
MEASure:VOLTage? (@14(0))

11. Send command to disconnect CJC 1mA current source:
OPEN (@14(41))

12. Convert voltage measurement to temperature in °C using manufacturer's
datasheet.

13. Send command to set cold junction compensation temperature (for example,
to 20°C).
SENSe:TEMPerature:TRANsducer:TCouple:RJUNCtion 20, (@14(0))
14. Define sequencer to take T-type thermocouple measurement:
SEQuence:DEFine Read DMM_Thermocouple
SEQuence:STEP "SENSe:TEMPerature (@14(0))"

SEQuence:STEP ""SENSe:TEMPerature:TRANsducer:TYPE
TCouple, (@14(0))™

SEQuence:STEP "SENSe:TEMPerature:TRANsducer:
TCouple:TYPE T, (@14(0))™

SEQuence:STEP "SENSe:TEMPerature:UNIT C, (@14(0))"
SEQuence:STEP ""READ? (@14(0))"
SEQuence:STEP
15. Associate CJC measurement with temperature diode channel:
SEQuence:SELect Read DMM Thermocouple, (@1(01:07))
16. Set up scan chain for LXI1380 channels 01 to 07:
SCAN (@1(01:07))
17. Run scan chain:
INITiate: IMMediate
18. Retrieve measurements from scan memory:
FETCh:PROGram? 1,7
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Sequences

A sequence is a named series of SCPlI commands and directive statements. A
sequence can be executed by itself or it can be executed as part of a scan list.

A sequence is defined by first sending the “SEQuence :DEFine” command. lItis
followed by sending one or more “SEQuence : STEP” commands. Finally, the
definition is completed by sending the “SEQuence :END” command. A simple
example is shown below:

SEQ:DEF Read_DMM_DCV

SEQ:STEP “SENSE:VOLT:DC 2.0,0.001,(@14(0))"
SEQ:STEP <READ? (@14(0))”

SEQ:END

This set of commands defines a sequence named “READ_DMM_DCV” that sets
up the DMM to make a DC voltage measurement using the 2.4V range of the
DMM with a resolution of 0.001 volts. It then makes a single reading from the
DMM.

In addition to SCPI commands, sequences can include the following directive
statements:

1. Call another named sequence (SEQ:STEP “CALL OTHER_SEQ?).

2. Set the scale factor for measurements made during the execution of the
sequence (SEQ:STEP “SET GAIN=1.1257).

3. Set the offset to apply to measurements made during the execution of the
sequence (SEQ:STEP “SET OFFSET = -0.0047).

4. Set an upper or lower alarm limit for measurements (SEQ:STEP “SET
ALARMHI = 1.2345”).

5. Enable or disable the alarm limit detection for either the upper or lower alarm
limit (SEQ:STEP “SET ALARMLO = OFF~).

6. Define a units string to associate with the measurement results (SEQ:STEP
“SET UNITS = mA”).

7. Check if the upper or lower alarm limit has been exceeded by the most recent
measurement and conditionally jump to another part of the sequence
(SEQ:STEP “I1F ALARMHI THEN GOTO $TURNOFF’).

8. Check if the upper or lower alarm limit has been exceeded by the most recent
measurement and conditionally call another sequence (SEQ:STEP “IF
ALARMLO THEN CALL TURNOFF_POWER?).

9. Wait a certain number of seconds with a resolution of 10 microseconds
(SEQ:STEP “WAIT 1.234927).

10. Generate a trigger pulse (SEQ:STEP “TRIGGER?).
11. Return from the sequence to the caller (SEQ:STEP “RETURN?).

Sequences can be executed in a stand-alone mode by specifying the name of
the sequence in a SEQuence:INITiate command:
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SEQ: INIT EXAMPLE_SEQUENCE

The measurements made during the execution of a sequence are stored in the
scan memory. The scan memory can be read by using the “FETCh : PROG?”’
query. The number of data points in the scan memory can be read with the
“‘DATA:-POINts?” query.

For more information on the definition and use of sequences, refer to the
SEQuence Command Summary section in Chapter 7, SCPI Command
Basics.

Scan Operation

The 1830 provides the capability to sequentially scan across relay channels and
paths and to optionally make and record measurements and/or perform some
other instrument actions after each channel or path is closed.

The first step in executing a scan is to define a list of channels, paths, and
sequences. The format for defining a scan list is:

SCAN (@ <scan list> )

where the <scan list> consists of channels, path names, and sequence names.
For example

SCAN (@1(0:7),Pathl,XYZ,2(17:10))

This defines a scan list that would close, in sequence channels 0 through 7 of the
plug-in card in slot 1, the path named “PATH1”, the sequence named “XYZ”, and
the channels 17 through 10 of the plug-in card in slot 2.

For each relay channel or path name on the scan list, you can associate a
sequence to execute once the channel or path is closed during the execution of
the scan. You can use the “SEQuence:SELect” command to associate a
sequence with one or more channels or path names. For example

SEQ:SEL READ_DMM_DCV, (@1(0:77),pathl,path2,2(16,36))

associates the sequence named “READ_DMM” with every channel between 0
and 77 for the plug-in in slot 1, the paths named “PATH1” and “PATH2", and
channels 16 and 36 of the plug-in in slot 2. When any of these channels or paths
are closed during the execution of a scan list, the sequence named
‘READ_DMM_DCV” is called immediately after the channels or paths are closed.
From the previous sequence example, this would configure the DMM into the DC
voltage measurement mode, and then make a reading from the DMM. The
reading gets stored into the scan memory buffer.

The execution of the scan proceeds as follows

e The scan list must be armed. Execute the command “INITiate” or
“INITiate: IMMediate”

e Once armed, the scan list waits for a trigger to begin scanning. The trigger
source for the scan list is selected by the “TR1Gger : SOURce” command.
This may be any one of the following:

- IMMediate - the scan starts immediately
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- EXTernal — the scan waits for the input on the EXT IN input

- BUS — the scan waits for a “*TRG” command on a command interface
(Ethernet, GPIB, USB).

- TIMer - the scan waits for the next tick from the timer. The timer period
is set using the “TRIGger :TIMer” command.

- USER - the scan waits for the trigger from the trigger input(s) enabled for
the scan. The trigger input is selected with the
“TRIGger :SCAN:SOURce” command.

o After the trigger has been received, the scan closes the first channel or path
on the scan list (or execute the sequence if a sequence is the first element on
the scan list).

o After the channel or path is closed, the scan list waits until the relay has
settled. The relay settling time can be set with the “CHANnel :DELay”
commands on a per-channel and per-path basis. The default channel delays
are set by the 1830 at power-up to a value that ensures the relays have
properly settled.

o After the channel or path has settled, any sequence associated with the
channel or path is executed. Any measurements made by the sequence are
stored in the scan memory.

o After the sequence (if any) has completed, the 1830 waits for a trigger from to
proceed. The trigger for sequencing through the scan list is selected by the
“SCAN:ADVance:SOURce” command. Valid sources are the same as for the
“TRIGger :SOURce” command described above.

e After a trigger has been received on the scan advance source, the channel or
path closed in the previous step of the scan list is opened.

o The 1830 then waits for the open operation to complete. The delay time for
opening a relay can be set with the “CHANnel : DELay : OPEN” command. For
some relay cards, the open delay time may be less than the close delay time
because it does not have to wait for the relay contacts to quit bouncing.

e The next channel or path in the scan list is then executed.

e The 1830 waits for the channel delay time for the newly closed channel or
path.

¢ If any sequence is associated with the new channel or path, the sequence is
executed. Measurements made during the execution of the sequence are
placed into scan memory.

o The 1830 waits for the next trigger from the “SCAN:ADVance :SOURce”.

o |fthe “SWEep:COUNt” value is set to 1, the scan completes after the last
channel or path has been opened.

o If the “SWEep:COUNnt” value is greater than 1, the scan continues at the
beginning of the scan list. Each time through the scan list constitutes a single
sweep. When the number of sweeps specified have been completed, the
scan completes.
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o Ifthe “TRIGger:COUNt” value is 1, the scan list terminates at this point.

o Ifthe “TRIGger :COUNt” value is greater than one, the 1830 waits for
another trigger from the specified “TR1Gger : SOURce” and begins another
cycle of sweeps through the scan list.

e Assuming one measurement is made per channel or path on the scan list, the
total number of measurements made are equal to:

(# channels/paths) x (sweep count) x (trigger count)
This is illustrated by Figure 6-4.

A
- N
Trigger X Sweep 1 Sweep 2 Sweep 3 Sweep N Trigger X+1
H — — — —

~

than1l Chan2 Chan3 Chan4

Figure 6-4: Scan Operation

Scan Memory

All measurements made during the execution of a scan list are stored into scan
memory. The scan memory stores up to 500,000 measurements. The
measurements can be read with the “FETCh :PROGram?” query, and the number
of data points presently stored may be read with the “DATA:POINts?” query.

Each measurement record consists of the following
e The measured value, returned in exponential format
e A date/time stamp with a resolution of 10 microseconds

o A measurement channel that identifies which channel in the system made the
measurement

¢ A scan channel that identifies the channel or path that was closed, or the
sequence that was executed, as part of the scan list

e A measurement units string that can be assigned to the measurement

By default, only the measured result is returned by the “FETCh :PROGram?”
query. You can enable the other fields of the measurement by using the
“‘FORMat:READiINg” command to enable the other fields and to specify whether
the absolute or relative time format is used.
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The “FETCh:PROGram?” query returns the measurement records stored.
However, since the output buffer for the instrument holds at most 10240
characters, you must limit the number of records you are requesting so as not to
overfill the output buffer.

The best way to ensure there is no overflow in the output buffer is to limit the
number of records requested with the optional command parameters. The
format of the “FETCh :PROGram?” query is

FETCh:PROGram? [ <start record> [ <# of records> ] ]

By limiting the <number of records> specified to 100 or less, you can be sure that
the output buffer does not overfill. For example, if there are 500 measurement
records, you can recall all 500 with the following sequence:

FETCH:PROG? 1,100

FETCH:PROG? 101,100
FETCH:PROG? 201,100
FETCH:PROG? 301,100
FETCH:PROG? 401,100

Each measurement record returned in response to the “FETCh - PROGram?”
query is separated from the next by a semicolon:

<measurement-1> ; <measurement-2> ;
Each measurement record is returned in the following order:

<meas val><units>,<timestamp>,<meas chan>,<scan chan>,<alarm>

Where:

<meas val> is the measured value, returned in exponential
format

<units> is the units string associated with the measurement

<timestamp> is the relative or absolute time/date stamp of the
measurement

<meas chan> is the channel that made the measurement

<scan chan> is the channel or path that was closed during the
scan list (or the sequence that was specified in the
scan list) for the measurement

<alarm> indicates whether the measurement was within

alarm limits (0), below the lower alarm limit (1), or
above the upper alarm limit (2)

As an example, with relative time format:
1.23456789E+00 VvDC,0.00124,14(0),6(23),0
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Scaling Readings and Assigning Alarm Limits

Each time a measurement is made during the scan list, the measurement may
have a scale and offset applied to it. The measurement may also have a units of
measurement associated with it. Finally, the measurement may be compared
against upper and lower alarm limits.

There are two ways to apply a scale factor to a measurement. The first is to
associate a scale factor to one or more channels or paths in the scan list. A
scale factor can be applied with the “CALCulate : SCALe :GAIN” command:

CALC:SCALE:GAIN 2.0, (@1(1,3,5),PATHXYZ,2(77))

applies a scale factor of 2.0 to any measurement read by the sequence
associated with these channels or paths when executing the scan list.

The other way to apply a scale factor to a reading is by use of the “SET GAIN =
xxx” directive inside the sequence that is making the measurement. Note that
the “SET GAIN = xxX” directive takes precedence over the
“CALC:SCALE:GAIN” value associated with the channel. Therefore, if the
following sequence of commands is executed.

SEQ:DEF EXAMPLE_SEQ

SEQ:STEP “SET GAIN = 10.0~

SEQ:STEP “READ? (@14(0))”

SEQ:END

SEQ:SEL EXAMPLE_SEQ, (@1(0:7))

CALC:SCALE:GAIN 2.0,(@1(0:7))

SCAN (@1(0:7))

INIT: IMM

Then each reading is multiplied by 10.0 because the “SET GAIN = 10.0”
directive has higher precedence than the “CALC:SCALE :GAIN” command.

An offset can be added to each measurement taken during the execution of the
scan list. Again, this may be done in either of two ways:
CALC:SCALE:OFFSET -0.025, (@PATH999,1(17),2(33))
SET OFFSET = 0.0123 inside the sequence definition

As with the gain, the “SET OFFSET = xxX” inside a sequence takes
precedence over the offset set with the “CALC : SCALE : OFFSET” command.

Once an offset or a gain is assigned with the “CALC” command, they must be
explicitly enabled:

CALC:SCALE:STATE ON, (@1(0:7),PATH999)

This command enables both the gain and the offset for the channel. At power-
up, and after executing a “*“RST” command, all channel and path gains are set to
1, and all offsets are set to 0.

There is no need to explicitly enable the gain and offset set with the “SET GAIN
= xxx”and “SET OFFSET = xxx” directives inside a sequence. Once these
commands are found in the sequence, they are always enabled.
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Alarm limits may also be assigned in either of two ways. The upper alarm may
be set with the command:

CALC:LIMIT:UPPER 5.25,(@1(0:7),PATH999,2(33))

CALC:LIMIT:UPPER:STATE ON, (@1(0:7),PATH999,2(33))
or with the sequence directives

“SET ALARMHI = 5.25”

“SET ALARMHI = ON’
Similarly, the lower limit can be assigned with:

CALC:LIMIT:LOWER -2.25,(@1(0:7),PATH999,2(33))

CALC:LIMIT:LOWER:STATE ON, (@1(0:7),PATH999,2(33))
or with the sequence directives

“SET ALARMLO = -2.25"

“SET ALARMLO = ON’

Finally, units of measurement to report along with the measured value can be
assigned with either the command:

CALC:SCALE:UNIT “mA”,(@1(0:7)),PATH999,2(33))
or with the sequence directive
“SET UNITS = mA”

Checking for Installed Plugs-Ins

The SYST:CTYPE? Command may be used to query the 1830 for the types of
cards present in the system.

SYSTem
CTYPEe? <module_number>

Individual slots can be queried

SYST:CTYPE? 7
Where a typical reply would be:

EADS NORTH AMERICA TEST AND SERVICES, 1450D,09802769,1-1.4-2.5
The reply for this command returns the format:

<Manufacturer Name>,<Model>,<Serial Number>,<Revision>

And the <Revision> field includes 3 numeric values separated by the dash
character. These fields are the plug-in card’s firmware revision, hardware
revision, and FPGA revision, respectively.

If no card is plugged into the specified slot, the query returns the reply:

EADS NORTH AMERICA TEST AND SERVICES,NONE,0,0-0-0
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System Commands

The 1830 system supports several system commands. These commands
generally access errors, SCPI standard information, as well as user-interface
issues. Additionally, the 1830 uses a special command to update non-volatile
memory. For additional SCPlI command information, refer to Chapter 7, SCPI
Command Basics.

Reading Error Messages

Whenever an error is encountered by the 1830, it performs two actions:

1. One of the bits of the Standard Event Status Register is set. This register
may be read using the *ESR? query

2. An error message is added to the error message queue. The error message
queue may be read using the SYSTEM:ERROR? query (or SYST:ERR?).

The error queue holds up to 30 error messages. Each time an error is detected, it
adds a new error to the error queue. Each time the SYSTEM:ERROR? query is
received, the oldest (least recent) error message is returned.

The syntax for this command is shown below:
:SYSTem
:ERRor?
The reply to the SYSTEM:ERROR? query uses the format:

<error code> , ‘“<error message>”
where:
<error code> This parameter is a numeric value. This
value is “0” if there are no errors remaining

in the error queue. This value is negative
when an error exists on the error queue.

<error message> This parameter is a string enclosed in
double quotes. The error message provides
some additional information about the error.

For example, the reply:
0,”No error”

indicates that no errors remain on the error queue, while the reply:
-102,”Syntax error ; missing @ sign”

indicates that a syntax error was detected in a previous command to the 1830.
The reply:

-350,’Queue overflow”

is returned to indicate that all 30 places in the queue have been occupied and
that the error queue is full.
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SCPI Compliance Information

The SYSTEM:VERSION? query provides information about which SCPI standard
the 1830 references and is required for compliance with SCPI.

The syntax for this command is shown below:

:SYSTem
:VERSion?

For example, the query:
SYST:VERS?

always returns the following:
1999.0

Non-Volatile Storage

The following commands are used to store various types of information in the
non-volatile memory of the 1830.

1. MONitor:STORe: Stores the alarm monitoring scan list into non-volatile
memory.

SCAN: STORe: Stores the currently defined scan list into non-volatile memory.

INCLude: STORe: Stores all currently defined include lists into non-volatile
memory.

4. EXCLude:STORe: Stores all currently defined exclude lists into non-volatile
memory.

5. PATH:STORe: Stores all currently defined path names into non-volatile
memory.

6. SEQ:STORE <sequence name>: Stores the specified sequence script into
non-volatile memory.

Likewise, the following commands recall information from non-volatile memory if
they were not loaded at power on already using the AUTO load setting:

1. MONitor:RECall: Reads the previously stored alarm monitoring scan list
from non-volatile memory.

2. SCAN:RECall: Reads the previously stored scan list from non-volatile
memory.

3. INCLude:RECall: Reads all previously stored include lists from non-
volatile memory.

4. EXCLude:RECall: Reads all previously stored exclude lists from non-
volatile memory.

5. PATH:RECall: Reads all previously stored path names from non-volatile
memory.

6. SEQ:RECall <sequence name>: Reads the specified sequence script
from non-volatile memory.
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Information can be restored at power on if the AUTO load setting is enabled for
the individual information type needed. For example, to restore previously stored
path names at power on, use the following command:

PATH:RECall:AUTO ON
In addition, sequences, scan lists, and measurement data can be stored and

read from a USB memory peripheral. To store the currently defined scan list onto
a USB memory device, use the following command:

MMEM:STORe:SCAN <scanlist_name>

and restore the scan list into the 1830 with:
MMEM:LOAD:SCAN <scanlist _name>

Please refer to the 1830 SCPI reference section for additional information about
non-volatile storage on the 1830.

Alarm Monitor Operation

The alarm monitor list is a similar to the scan list, but it provides the ability to
conditionally execute the scan list or run a sequence when a measurement
exceeds its limit value.

The alarm monitor list allows you to scan a set of channels or paths and compare
each measurement made to the limits set for those channels. If the
measurement lies outside the alarm values, you can execute the scan list or you
can call a sequence.

The alarm monitor scan list is defined with the “[ROUTe] :MONitor” command.
For example:
MON (@1(0:7),2(25:22), PATHXYZ)

As with the scan list, the measurements are made during an alarm scan by
associating a sequence with the channels. For example:

SEQ:SEL READ_VDC, (@1(0,2,5,24))
SEQ:SEL READ_2WIRE, (@1(1,3:7))
SEQ:SEL READ_IDC, (@1(22,23,25))
SEQ:SEL READ_4WIRE, (@PATHXYZ)

associates 4 different sequences to execute with different channels and paths on
the alarm monitor list.

The alarm limits are established by using either the “CALC:LIMIT” commands or
the “SET ALARMHI = xxx”, “SET ALARMLO = xxX” sequence directives as
described in the previous section.

When the alarm monitor list is scanned, it compares each reading to the alarm
limits assigned to the channel or path being scanned. If the measured value is
above the upper limit, or below the lower limit, an alarm condition is detected.
The data is stored in the scan memory and the alarm indication in the scan
memory indicates whether the measured value is above the upper limit or below
the lower limit.
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In addition, the 1830 can either execute a user-defined sequence, or execute the
normal scan list, when an alarm condition is detected. You can define the
sequence to execute, or select the scan list, with the

“[ROUTe:]MONitor :ALARm:SOURce” command:

MON : ALARM: SOURCE SHUTDOWN, (@1(0:7) ,PATHXYZ)
MON : ALARM: SOURCE SCAN, (@2(33,45))

The first command tells the 1830 to execute the sequence named “SHUTDOWN”
when any measurement made while scanning channels 0 through 7 on card 1 or
path “PATHXYZ” exceed their alarm limits. The second command instructs the
1830 to execute the scan list defined with the “SCAN” command when a
measurement made while scanning either channel 33 or 45 from card 2 exceeds
their alarm limits.

For additional information, refer to the Alarm Monitoring Overview section in
Chapter 7, SCPI Command Basics.

Emergency Reset Feature

The 1830 system includes an emergency reset feature to enhance system safety
by preventing system and card damage due to situations such as over-current
conditions. The reset condition is activated by a card with that feature — such as
the 1220 16-Amp SPST plug-in switch card.

There are two reset conditions: global and local. A global reset condition quickly
opens all the relays in the 1830 system including those on the system backplane
and on the installed cards. A local reset condition opens the relays only on the
affected card. The default factory assembly setting for the 1220 card is for global
reset.

When an emergency reset occurs and you are using the web-page interface, a
series of screens appear prompting you to perform certain tasks such as
removing the fault condition from the instrument. For additional information, refer
to the Emergency Reset Feature section in Chapter 4, Web-Page Interface.

If you are using VI, SCPI, or ActivATE interfaces, you may not get a notice of the
reset occurring. If you suspect a reset has occurred due to certain card relays
being unexpectedly open, use the “STATus : SHUTdown?” query and read the
reply to confirm that the reset has occurred.

If a reset has occurred, resume the 1830 measurement conditions by

1. First removing the condition which caused the emergency reset.
2. Either toggle the system power off/on OR send a “*RsT” SCPI command.

You need to rerun the program or software commands to return to the
measurement state you were in when the system reset.
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Chapter 7
SCPI Command Basics

The 1830 accepts commands over LAN, USB, or GPIB interfaces. These
commands follow the rules defined by the SCPI standard. SCPI is an
acronym for Standard Commands for Programmable Instruments, and
defines standard command names and syntax rules for commands to the
instrument and replies from the instrument.

There are two main groups of commands: IEEE-488.2 Common Commands
and SCPI Commands. They are both included in this section.

SCPI commands refer to the 1800-series plug-in cards as modules.

Input Format

SCPIl is an ASClI-based instrument command language designed for test and
measurement instruments. SCPI commands are based on a hierarchical
structure known as a tree system. In this system, associated commands are
grouped together under a common root, thus forming command subsystems.
Throughout this chapter, the following conventions are used for SCPI
command syntax.

Table 7-1: SCPI Command Syntax Conventions

Square Brackets ([]) Enclose optional keywords or parameters.

Braces ({}) Enclose possible parameters within a command.

Triangle Brackets (<> Substitute a value for the enclosed parameter.

Vertical Bar (| ) Separate multiple parameter choices.

Bold Typeface Letters Designate factory default values.

(Command Only) This indicates the command cannot be used in
query form.

(Query Only) This indicates the command can only be used
as a query. The command form, without the
question mark is not allowed.

To illustrate the SCPI notation, a part of the ROUTE command subsystem is
shown below:
[:ROUTe]
:CLOSe <channel list>
:OPEN <channel list>
tALL
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ROUTE is the root keyword of the command. This keyword is optional, since
it is shown enclosed in square brackets. CLOSE and OPEN are the next level
keywords. The “ALL” keyword is below the OPEN keyword in this command
tree.

The colon (:) is used to separate keywords from different levels on the
command tree. Each keyword is separated from the next by a single colon.

The SCPI commands which may be formed by this tree are shown below (a
<channel list> of (@5(0)) is used in these examples):

ROUTE:CLOSE (@5(0))
CLOSE (@5(0))
ROUTE:CLOSE? (@5(0))
CLOSE? (@5(0))
ROUTE:OPEN (@5(0))
OPEN (@5(0))
ROUTE:OPEN? (@5(0))
OPEN? (@5(0))

ROUTE :OPEN:ALL
OPEN:ALL

Note that the optional ROUTE keyword is omitted in many of the examples.

Command Keyword Long Form and Short Form

Each keyword defined by SCPI has both a long form and a short form. The
long form is formed by using all letters shown in the keyword. The short form
is formed by using only those letters shown in upper-case in the command
tree.

The short form is normally three or four letters in length, and ends with a
consonant where possible.

For example, the ROUTE keyword may be specified by either of the
following:

ROUT
ROUTE

since the final “e€” is shown in lower-case in the command tree.

Only the long form or short form may be used. For example, the keyword
“‘DEFINE” is shown as:

DEFine

Therefore, the following two command keywords are valid:
DEFINE
DEF

But the keywords
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DE
DEFI
DEFIN

are NOT valid.

Case Sensitivity

Command keywords are NOT case sensitive. Command parameters are not
case sensitive, unless the parameter is string data enclosed in quotes.

For example, the following commands are equivalent:

CLOSE
Close

Optional Keywords
Command keywords enclosed in square brackets are optional. For example,
the following commands are valid and equivalent:

ROUTE:CLOSE (@5(0))
CLOSE (@5(0))

Querying Parameter Setting

Most of the commands in SCPI have an equivalent query form. The query is
used to read the present state of the item that is set with the command. The
query is formed by adding a question mark (?) to the end of the command
keyword.

For example, the command:
ROUTE:CLOSE (@5(0))

Has an equivalent query:
ROUTE:CLOSE? (@5(0))

The command instructs the 1830 to close channel 0 on relay module 5. The
query inquires about the present open or close state of channel 0 on relay
module 5.

SCPI Command Terminator

For commands sent through the GPIB interface, a command string sent to
the 1830 must be terminated with one of the following:

1. An ASCII linefeed character (decimal 10, hex OA, or a character ‘\n’).
2. The last character with the EOI signal asserted.
3. An ASCII linefeed character with the EOI signal asserted.
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The 1830 has the ability to interface with terminals and terminal emulation
software. Unfortunately, a wide variation of capabilities exists in
terminal/terminal emulators. Most terminal/terminal emulators generally treat
the “ENTER” key as a carriage return, operate in half-duplex mode, and have
the ability to add linefeeds to incoming carriage returns.

To minimize frustration and obtain the most legible communications, set the
terminal/terminal emulator to operate in half-duplex mode and add linefeeds
automatically to incoming carriage returns. In this configuration, the 1830
should be configured to expect a carriage return only. Using this method, the
terminal display will not have any overwritten lines and be much easier to
read and use.

Another option for terminal/terminal emulators that support character
translation is to have carriage returns translated into linefeeds. In this
scenario, the terminal/terminal emulator still needs to operate in half-duplex
mode. However, the 1830, if configured to accept linefeeds only, sends a
linefeed with replies. This eliminates the need to add linefeeds to carriage
returns since no carriage returns come into play on either side.

The two methods mentioned here are only suggestions and do not cover all
possibilities. The 1830 is a flexible instrument and works in nearly all
configurations.

IEEE-488.2 Common Commands

The IEEE-488.2 standard defines a set of common commands that perform
functions like reset, trigger and status operations. Common commands begin
with an asterisk ( * ), are four to five characters in length, and may include
parameters. The command keyword is separated from the first parameter by
a blank space. A semicolon ( ; ) may be used to separate multiple commands
as shown below:

*RST; *STB?; *IDN?
The IEEE-488.2 common commands implemented by the 1830 are described

later in this chapter. The 1830 complies with the standard GPIB operational
modes.

The 1830 supports all required IEEE-488.2 commands. In addition, the
optional *OPT?, *SAV, and *RCL commands are supported. The following
paragraphs describe the IEEE-488.2 commands supported by the 1830. In
addition, the status reporting model implemented by the 1830 is described.
The 1830 complies with this standard for GPIB operational modes.

The following commands are implemented:

*CLS Clear status

*ESE Set the Standard Event Status Enable register
*ESE? Read the Standard Event Status Enable register
*ESR? Read the Standard Event Status register

*IDN? Identification query

SCPI Command Basics 7-4 EADS North America Test and Services



Publication No. 980937 Rev. A Model 1830 User Manual

*OPC Set the OPC bit of the Standard Event Status register
*OPC? Reply with “1" when executed (used for synchronizing)
*RCL Recall relay states from non-volatile memory

*RST Instrument reset

*SAV Store relay states in non-volatile memory

*SRE Set the Service Request Enable register

*SRE? Read the Service Request Enable register

*STB? Read the status byte

*TRG Send a trigger to the instrument over the bus

*TST? Commanded self-test

*WAI  Wait-to-Continue

These commands are described in greater detail in this section of the
manual.

IEEE-488.2 Status Description

The IEEE-488.2 Status Reporting Model is shown in Figure 7-1. This figure
shows how the status reporting data structures are implemented and the
commands used to set and read each of the registers. The GPIB operational
mode of the 1830 is fully compliant with this standard.
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Figure 7-1: |IEEE-488.2 Status Reporting Model

Standard Event Status Register

Figure 7-1 shows four related registers. The Standard Event Status Register,
the Standard Event Status Enable Register, the Status Byte Register, and the
Service Request Enable Register.

The Standard Event Status Register reflects the present status of the
instrument. This register consists of eight 1-bit flags. Each flag represents a
true or false indication of the corresponding condition.
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The bits of this register are described in Table 7-2.

Table 7-2: Standard Event Status Register Commands

Command | Description

PON Power-On

Bit 7 (MSB), Bit weight = 128 decimal = 80 hexadecimal
This flag is set when the instrument is powered on.

URQ User Request

Bit 6, Bit weight = 64 decimal = 40 hexadecimal
This bit is never set by the 1830 and always reads 0.

CME Command Error

Bit 5, Bit weight = 32 decimal = 20 hexadecimal

This bit is set when a command error is detected by the 1830.

Errors of this type also result with an error added to the error queue. The
error may be read using the SYST:ERR? query to determine the cause of
the error.

EXE Execution Error

Bit 4, Bit weight = 16 decimal = 10 hexadecimal

This bit is set when a valid command is received but cannot be executed
for some reason. For example, an error occurs while executing the *SAV
command. When this error occurs, an error message is added to the
message queue and may be read using the SYST:ERR? query.

DDE Device Dependent Error

Bit 3, Bit weight = 8 decimal = 8 hexadecimal

This bit is set when a device-dependent error is detected. For example, a
relay card (module) is read during power-up but contains an unknown
identification byte value. When this error occurs, an error is added to the
error message queue.

QYE Query Error

Bit 2, Bit weight = 4 decimal = 4 hexadecimal

This bit is set when a query error is detected. For example, a query is
sent, but the reply is not read, and a second query or command is sent.
When this error occurs, an error is added to the error message queue.

RQC Request Control

Bit 1, Bit weight = 2 decimal = 2 hexadecimal
This bit is never set by the 1830 and always reads 0.

OPC Operation Complete

Bit 0, Bit weight = 1 decimal = 1 hexadecimal

This bit is set when the *OPC command is executed. This may be used to
synchronize the 1830 with the commands (to ensure that the 1830
command buffer is empty).

A bit is set in this register when the corresponding condition becomes true. It
remains set until the *ESR? query is executed. When the query is executed,
the reply contains the present value of the register, and the register is then
cleared to O.

The value returned by the *ESR? query represents a sum of the bit-weight
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values for all conditions that are true. For example, if the PON bit is set and
the QYE bit is set, and the rest of the bits are cleared, then the value returned
for the *ESR? query is:

PON + QYE = 128 + 4 = 132

The Standard Event Status Enable Register provides a mask register. The
value of this register is logically AND-ed with the Standard Event Status
Register. If the value of this AND-ing is nonzero, then bit 5 of the Status Byte
Register is set. This bit is known as the “Event Summary Bit”, or ESB.

For example, if the PON and QYE bits of the Standard Event Status Register
are set, but the Standard Event Status Enable Register value is 0, then the
ESB of the Status Byte Register will not be set. If either, or both, bits 7 and bit
2 of the Standard Event Status Enable Register are set, then the ESB bit of
the Status Byte Register will be set.

Status Byte Register

Another way of viewing the Standard Event Status Enable Register is that it
selects which conditions reflected in the Standard Event Status Register are
enabled to set the ESB bit of the status byte.

The Status Byte Register is similar to the Standard Event Status Register.
Each bit of this register reflects the true or false condition of the
corresponding bit. These bits reflect the PRESENT value of the condition,
whereas the Standard Event Status Register bits are latched. That is, once a
bit in the Standard Event Status Register is set, it remains set until a *CLS
command is executed or an *ESR? Query is executed. However, the bits of
the Status Byte Register change states as the corresponding condition
becomes true or false. These bits are NOT latched.

Also, the Status Byte is not cleared by reading the register. Each bit of the
Status Byte remains set until the condition indicated by the bit is no longer
present.

The following bits are assigned in the Status Byte Register. All other bits are
not used and return “0" when read with the *STB? query:

OSE Operation Status Event
Bit 7, bit weight = 128 decimal = 80 hexadecimal

This bit is set when any of the bits of the Operation Status Event Register are
set. (This bit is NOT shown on the diagram. For a description of the
Operation Status Event Register, consult the “SCPI Status Registers” section
of this chapter.

MSS Master Summary Status.
Bit 6, bit weight = 64 decimal = 40 hexadecimal

This bit is set when one or more of the “enabled” bits of the Status Byte are
set. In other words:

(Status Byte bit 0 AND SRE bit 0)
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OR

(Status Byte bit 1 AND SRE bit 1)

OR

(Status Byte bit 2 AND SRE bit 2)

OR

(Status Byte bit 3 AND SRE bit 3)

OR

(Status Byte bit 4 AND SRE bit 4)

OR

(Status Byte bit 5 AND SRE bit 5)

OR

(Status Byte bit 7 AND SRE bit 7)

where the SRE is the Service Request Enable Register.
ESB Event Summary Bit

Bit 5, bit weight = 32 decimal = 20 hexadecimal

This bit is set when one of the enabled Standard Event Status Enable
Register bits is set. The previous paragraphs describe the formation of the
ESB bit.

MAV Message Available
Bit 4, bit weight = 16 decimal = 10 hexadecimal
This bit is set when there is a message in the output buffer of the 1830

All other bits (3, 2, 1, and 0) of the Status Byte are not assigned and always
return 0.

When the MSS transitions from a 0 to a 1, the GPIB SRQ interrupt is
generated. The MSS remains 1 until all enabled bits of the Status Byte have
returned to 0.

Service Register Enable Register

The Service Request Enable Register is used to individually enable bits in the
Status Byte to set the MSS bit of the Status Byte, thereby generating an
interrupt. When the bit of the Service Request Enable bit is set, and the
corresponding bit of the Status Byte Register is set, then the MSS bit will be a
1.

The following IEEE-488.2 common commands relate to the Status Reporting
Model:

e *CLS Clear status
o *ESE Set the Standard Event Status Enable register
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o *ESE? Read the Standard Event Status Enable register
e *ESR? Read the Standard Event Status register

e *SRE Set the Service Request Enable register

e *SRE? Read the Service Request Enable register

e *STB? Read the status byte

These common commands are described below.

CLS Command

The *CLS command clears the SCPI and IEEE-488.2 defined status event
registers. These include:

o The Standard Event Status Register is cleared to 0. This register is read
using the *ESR? query.

¢ The Standard Event Status Enable Register is cleared to 0. This register
is set using the *ESE command, and read using the *ESE? query.

o The Service Request Enable Register is cleared to 0. This register is set
using the *SRE command, and read using the *SRE? query.

o The Operation Status Enable Register is cleared to 0. This register is set
using the STATUS:OPERATION:ENABLE command. This register can
also be read using the STATUS:OPERATION:ENABLE? query.

o The Operation Status Event Register is cleared to 0 This register is read
using the STATUS:OPERATION:EVENT? query.

e The Questionable Status Enable Register is cleared to 0. To set this
register, the STATUS:QUESTIONABLE:ENABLE command is issued. To
read this register, the query STATUS:QUESTIONABLE:ENABLE?
indicates whether this feature is enabled.

o The Questionable Status Event Register is cleared to 0. It is read using
the STATUS:QUESTIONABLE:EVENT? Query.

*ESE Command

The *ESE command sets the value of the Standard Event Status Enable
Register. The value of this register is logically AND-ed with the contents of
the Standard Event Status Register (see the *ESR? query description). If any
bits of this AND operation are set, then bit 5 of the Status Byte is set. Bit 5 is
known as the Event Summary Bit, or ESB.

ESB of Status Byte =
(bit 0 of ESE AND bit 0 of ESR)
OR
(bit 1 of ESE AND bit 1 of ESR)
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OR
(bit 2 of ESE AND bit 2 of ESR)
OR
(bit 3 of ESE AND bit 3 of ESR)
OR
(bit 4 of ESE AND bit 4 of ESR)
OR
(bit 5 of ESE AND bit 5 of ESR)
OR
(bit 7 of ESE AND bit 7 of ESR)
where:
ESE is the value as set by the *ESE command
ESR is the value which may be read with *ESR? query
The *ESE command has the format:
*ESE <ESE value>

where the “<ESE value>" is an integer numeric value in the range from 0
through 255.

*ESE? Query

This query reads the value presently programmed for the Standard Event
Status Enable Register. This reads the value as programmed by the “*ESE”
command.

*ESR? Query

This query reads the value of the Standard Event Status Register. Each bit of
this register indicates a true/false status condition. When the bit is set, the
condition is TRUE; when the bit is cleared, the condition is FALSE. The bit
assignments are defined by the IEEE-488.2 specification.

The bits of the Standard Event Status Register are cleared at power-on,
except for bit 7, which is set. As conditions become true, the corresponding
bit in the register are set. These bits remain set until:

o The *ESR? query is executed
e The *CLS command is executed

The reply to the *ESR? query is a numeric integer value in the range “0" to
“255".
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*SRE Command

The *SRE command sets the value of Service Request Enable Register. The
value of this register is logically AND-ed with the contents of the Status Byte
If any bits of this AND operation are set, bit 6 of the Status Byte is set. Bit 6 is
also known as the Master Status Summary (MSS) bit.

The command has the format:
*SRE <SRE value>

where the “<SRE value>” is an integer numeric value in the range 0 to 255.
The value of bit 6 of this register is ignored, since it does not make sense to
enable an interrupt when an interrupt is generated.

*SRE? Query

This query reads the value presently programmed for the Service Request
Enable Register. This reads the value as programmed by the *SRE command.
The reply to this command is a numeric value in the range 0 to 255.

*STB? Query

This query reads the value of the Status Byte Register. Each bit of this
register indicates a true/false status condition. When the bit is set, the
corresponding condition is TRUE; when the bit is cleared, the condition is
FALSE. The bit assignments are defined by the IEEE-488.2 specification.
The bit assignments are described in the Status Byte Register section of this
chapter.

The value returned by the *STB? Query may also be read using the GPIB
serial poll command.

Note that bit 6 (MSS) of the Status Byte Register remains set until all enabled
conditions are cleared. This is in contrast to the GPIB serial poll operation,
where the SRQ bit is set until it is read once, and cleared after.

*OPC Command

The *OPC command causes the Operation Complete bit of the Standard
Event Status Register to be set when the command is executed. This is bit 0
of the register.

This command could be used to cause an interrupt (if bit 0 of the Standard
Event Status Enable Register is set, and bit 5 of the Service Request Enable
Register is set). This provides a means of synchronizing the application
program with the 1830 and ensuring that all commands have been parsed
and executed before continuing execution of the application program.

The *OPC command has no parameters. The only valid syntax for this
command is:

*0OPC
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*OPC? Query

The *OPC? query causes the 1830 to reply with the value of “1" when the
query is executed. This query may be used to ensure that all previous
commands have been executed so the application program may be sure that
relays have been programmed to their desired states before continuing
execution of the application program.

*IDN? Query

This query requests the instrument to identify itself. The EMS responds to
this query with the following reply:

EADS NORTH AMERICA TEST AND SERVICES 1830 Switch/Measurement
System,<revision>

This reply indicates the manufacturer of the instrument is EADS North America
Test and Services, that it is a 1830 Switch/Measurement System, and the
current firmware revision. The firmware revision is a numeric, floating point
value. An example firmware revision is “1.01". A sample is shown below:

EADS NORTH AMERICA TEST AND SERVICES 1830 Switch/Measurement
System,1.01

*RST Command

The *RST command resets the instrument to its power-on default state.
These settings are shown in Table 7-3.

This command does NOT change the value of SCPI Operation or
Questionable status registers or IEEE-488.2 status registers, condition
registers, or enable registers. This command does NOT clear the error
message queue, the input command buffer, or the output reply buffer.
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Table 7-3: Power-On and Reset States

Attribute Related Command(s) Reset State
*RCL 0 The states are recalled from non-volatile
Relay States OPEN ehippeq from the faory. thees are Al i
CLOSE the OPEN position.
Trigger Input Source TRIGGER:SOURCE Immediate
Trigger Count TRIGGER:COUNT 1
Trigger Input Delay TRIGGER:DELAY 0.0 seconds
Trigger Output OUTPUT:TRIG Off
Trigger Output Delay OUTPUT:DELAY 0.0 seconds
Confidence Mode MONITOR:STATE Off
Scan List ROUTE: SCAN No Scan List Defined
Include List ROUTE: INCLUDE No Include Lists Defined
Exclude List ROUTE: EXCLUDE No Exclude Lists Defined

*TST? Query

The *TST? performs a brief self-test that checks the FPGA and shared
memory components of the system. *TST? returns a 0 for success and a -
330 for a failure. In case of a failure, the failure is posted to the system event
queue, which can be read with the "SYSTem:EVENt? <event number>"
query.

The commands "*TST?" and "*TST?" perform a test of the FPGA registers
and an abbreviated test of the shared memory. This test executes in
approximately 10 seconds

The command "™TST? 1" executes an extended shared memory test. This
test executes in approximately 150 seconds.

*RCL Command

The *RCL command recalls the relay states from non-volatile memory. The
*RCL command may specify a non-volatile memory location from which to
recall the instrument state. That is, both of the following formats are
accepted:

*RCL
*RCL <location>
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If <location> is specified, it must be in the range 0 to 100. If <location> is not
specified, it defaults to 100.

Location “0” has a special purpose. This location is used by the 1830 at
power-up to set the initial relay states.

The *RCL command recalls the states of all relays in the system. The relay
states are stored using the *SAV command.

Note that path names, module names, status registers, include lists, and so
on are NOT affected by the *RCL command.

*SAV Command

The *SAV command prepares to store a given state into non-volatile memory.
The actual process of updating non-volatile memory for this command
requires a separate SYSTEM:NVUPD command. This allows multiple relay
states and module names to be updated in rapid succession, followed by a
single, slower update of the actual non-volatile memory.

The *SAV command accepts one of two formats:
*SAV
*SAV <location>

If <location> is specified, it must be in the range from 0 through 100. If
<location> is not specified, the instrument state is saved into non-volatile
memory location 100.

State 0 is recalled at power-up. The 1830 is shipped without any data in state
0. This effectively tells the 1830 to open all relays at power-up. This default
may be overwritten by placing all relays in the desired power-up state, and
then executing the command

*SAV O

In the manner indicated earlier, a separate SYSTEM:NVUPD command must
follow to actually update the non-volatile memory.

If new relay modules are added to the system after the *SAV 0 command has
been executed, the new relay modules will not be programmed at power-up.
Also, if module addresses are changed after the execution of the *SAV 0
command, the modules whose addresses have changed will not be
programmed.

In general, whenever new modules are added, or module addresses are
changed, then the *SAV 0 command should be used to place the relays of
the new modules into the desired power-up state.

*TRG Command
The *TRG command is required by the IEEE-488.2 specification. If the 1830

is armed (see the INIT:IMMEDIATE and INIT:CONTINUOUS commands),
and the trigger source is “BUS” (see the TRIGGER:SOURCE command),
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then this causes the next scan list action to occur.

This is equivalent to sending a GPIB bus trigger.

*WAI Command

The *WAI command is required by the IEEE-488.2 specification. This
command is accepted but has no effect on the 1830.

SCPI Commands

SCPI Parameter Type

The SCPI language defines several different data formats to be used in
program messages and response messages.

Numeric Parameters

Commands that require numeric parameters accept all commonly used
decimal representations of numbers including optional signs, decimal points,
and scientific notation.

TRIG:DELAY 0.035

When a real, non-integer value is returned in a reply from the 1830, the
floating point notation is used. The only non-integer values returned from the
1830 correspond to the TRIGGER:DELAY and the OUTPUT:DELAY. The
values will be a number between 0.0 and 10.0. At most, 6 digits follow the
decimal point.

Integer values may be sent in the command using decimal, octal,
hexadecimal, or binary values. The default base for values is decimal.

To specify a hexadecimal value, use the prefix #H. To specify an octal value,
use the prefix “#Q”. To specify a binary value, use the prefix “#B”. The
following values are all equivalent.

123 123 decimal

#B1111011 1111011 binary = 123 decimal
#H7B 7B hex = 123 decimal

#Q173 173 octal = 123 decimal

When an integer value is returned In a reply from the 1830, the value is a
decimal number.

Discrete Parameters

Discrete parameters are used to program settings that have a limited number
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of values. Parameters are NOT case sensitive. As an example of the discrete
parameter, the TRIGGER:SOURCE command is specified as:

:TR1Gger
:SOURce { BUS | HOLD | IMMediate | EXT }

Meaning the parameter must be one of the following:

BUS

HOLD

MM
IMMEDIATE
EXT

Note that, just like command keywords, discrete parameters may be specified
using either the long form or the short form.

Whenever a discrete parameter is used, the query form of the command
returns the SHORT form of the parameter value, in upper-case characters.
That is, the command may be specified using either “lMMEDIATE” or “IMM”,
but the query:

TRIGGER : SOURCE?
returns the reply

MM
NOT

IMMEDIATE

Boolean Parameters

Boolean parameters represent a single binary condition that is either true or
false. The 1830 accepts "OFF" or "0" for a false condition. The 1830 accepts
"ON" or "1" for a true condition. The following command uses a Boolean
parameter:

[:ROUTe]
:MONi tor
[:STATe] { OFF | ON ] O | 1}

The following commands turn the monitor OFF:

ROUTE:MONITOR:STATE OFF

ROUTE:MONITOR:STATE O

MON OFF

MON O
The following commands turn the monitor ON:

ROUTE:MONITOR:STATE ON
ROUT :MON:-STAT ON
MON 1

EADS North America Test and Services SCPI Command Basics 7-17



Model 1830 User Manual Publication No. 980937 Rev. A

When Boolean parameters are queried, the 1830 always replies with a “1", if
the state is on, or “0", if the state is off. The keywords “ON” and “OFF” are
NOT returned in the reply to ROUTE:MONITOR:STATE?, or any other query.

Reply Output Buffer

The 1830 maintains an output buffer for sending replies to commands. This
buffer is 10240 characters in length.

Although unlikely, the output buffer could become filled with replies to
commands. If the output buffer is filled, the SCPI-defined “QUERY Deadlock”
condition is detected by the 1830. In this case, the output buffer is cleared
and an error is added to the error queue. In addition, the query error bit
(QYE) of the IEEE-488.2 Standard Event Status Register will be set. The
error queue may be read using the “SYST:ERR?” query, while the Standard
Event Status Register may be read using the *ESR? query.

When a reply is in the output queue, the message available, or MAV, bit of
the status byte is set. The status byte of the 1830 may be read using the
GPIB serial poll feature.

Specifying Channels in Commands

To select a single channel in a command, both the address of the relay plug-
in which contains the relay, and the channel number for the relay must be
specified. The syntax to describe a single channel is:

(@<address> ( <channel> ) )
where

<address> This is a number in the range “1” to “8” and corresponds to the
slot number (1 through 8) of the relay plug-in.

<channel> This is a number which identifies a single relay to operate. The
range of valid values for <channel> depends on the particular Adapt-a-Switch
plug-in being controlled.

So, to close the relay channel 17 on the plug-in with address 3 (slot 3), use
the command:

CLOSE (@3(17))

Multiple channels for a single plug-in may be specified using the syntax:
(@<address>(<channel>,<channel>...))

So the command:
CLOSE (@3(1,5,9,11))
may be used to close channels 1, 5, 9, and 11 on the plug-in with address 3.

A range of channels for a single plug-in may be specified by using the syntax:
(@<address>(<channell>:<channel2>))

This format indicates that all relays between <channel1> and <channel2> are
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to be operated. The command:
CLOSE (@3(1:10))
closes channels 1 through 10, inclusive, on the relay plug-in with address 3.

A range of relays and a list of single relays may be mixed in a command. For
example, the command:

CLOSE (@3(1:10,12,15,17:19))

Closes channels 1 through 10, 12, 15, 17, 18, and 19 on the plug-in with
address 3.

Multiple relays on multiple plug-ins may also be specified. In general, the
syntax:

(@<address>(<channel list>),<address>(<channel list>),...)
is used. For example:
CLOSE (@3(1:10, 17), 7(15),8(8:10))
This closes the following relays:
e Slot3: channels 1 through 10 and 17
e Slot7 channel 15
e Slot8 channels 8 through 10

SCPI Command Summary

The embedded software implements the following SCPI (and SCPI-like)
commands. For SCPI commands specific to the DMMs, refer to DMM-
Specific SCPI Command Summary section later in this chapter.

:CALCulate
:SCALe
ZGAIN <gain> [ , <channel list> ]
ZGAIN? <channel list>
:OFFSet <offset> [ , <channel list> ]
:OFFSet? <channel list>
STATE {ON]JOFF ] 1] 073} [, <channel list> ]
:STATE? <channel list>
TUNIT “<units>” [ , <channel list> ]
UNIT? <channel list>
LIMIt
:LOWer <threshold> [ , <channel list> ]
:STATe {ON]JOFF ] 21 03} [, <channel list> ]
:STATe? <channel list>
LOWer? <channel list>
:UPPer <threshold> [ , <channel list> ]
:STATe {ON]JOFF ] 21 03} [, <channel list> ]
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:STATe?
:UPPer?

:CLOCk
:OUTPut
-SOURce
-SOURce?
:MODulle<N>
-SOURce
-SOURce?
:DIAGnostic
RELay
:CYCLes?
:CYCLes
:CLEar
:FETCh
[: IMMediate]?
:PROGram?
:FORMat
:READiINg
ALARmM
:ALARmM?
:CHANNnel
:CHANnel?
-SOURce
-SOURce?
:TIME
:TYPE
:TYPE?
cTIME?
SUNIT
UNIT?
INITiate
[: IMMediate]
:ABORt
:MEASure
:VOLTage
[:DC]?
:TEMPerature?

ROUTe
:CLOSe
[:STATe]?
:OPEN

<channel list>
<channel list>

EXTernal | INTernal |1..9]11..14 | NONE

(N =1.9, 11.14)
EXTernal | INTernal |1..9]11..14|EXTernal |[NONE

<channel list>

<channel> , “password”

<chan list>

[<first point> [, <last point> ]]
{ON]JOFF | 1]0%}
{ON]JOFF|]1]0%}
{ON]JOFF|]1]0%}
{ON]JOFF|]1]0%}

{ ABSolute | RELative }

{ON]JOFF ] 1] 073}

<power supply channel list>
<thermistor channel list>

<channel list>
<channel list>
<channel list>
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[:STATe]?
tALL
:MONitor
:CLEar
ALARmM
:SOURce
-SOURce?
-ADVance
-SOURce
-SOURce?
:STORe
:RECall
AUTO
AUTO?
:INITiate

[ : IMMediate]

AUTO
AUTO?
:MONitor?
:SCAN
:CLEar
:ADVance
-SOURce
:SOURce?
:STORe
:RECall
AUTO
AUTO?
:SCAN?
- INCLude
:CLEar
tALL
:STORe
:RECall
AUTO
AUTO?
:INCLude?
:EXCLude
:CLEar
tALL
:STORe
:RECall
AUTO
AUTO?

<channel list>
<module list>
<monitor channel list>

{sequence name]SCAN} [,<channel list>]
<channel list>

{ IMMediate | BUS | EXTernal | TIMer }

{ONJOFF]1]0%}

{ONJOFF] 1103}

<scan channel list>

{ IMMediate | BUS | EXTernal | TIMer }

{ON]JOFF | 1]O0%}

<channel list>
<channel list>

{ON]JOFF ] 1]0%}
[ <channel list> ]

<channel list>
<channel list>

{ON]JOFF ] 1] 073}
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:EXCLude?
:PATH
:CATalog?
:DEFine
:DEFine?
:DELete
[ :NAME]
tALL
:STORe
:RECall
AUTO
AUTO?
:CHANNnel
:DELay
:DELay?
:CONFidence
:STATe
:STATe?
:VERify?
tALL?
:MASK
:MASK?
:ORDer
:ORDer?
:SEQuence
:CATalog?
:DEFine
:FIRSt?
INEXT?
:STEP
:END
:CLEar
:SELect
:SELect?
:DELete
tALL
:INITiate
:STATus?
:RESult?
:STORe
:DELete

tALL

:RECall
tALL

[ <channel list> ]

<path name>,<channel list> [,<channel list>]

<path name>

<path name>

{ON]JOFF ] 1] 073}

{<seconds>|MIN|MAX]DEF}, <channel list>
[{MIN|MAX|DEF},] <channel list>

{ONJOFF ] 1]0%}

<channel list>

{NORMal | INVerted] X }, <channel list>
<channel list>

{BBM|MBB| IMMediate}, <channel list>
<channel list>

sequence name
sequence name
sequence name
“commands”™

<channel list>
{sequence name},<channel list>
<channel list>
sequence name
seguence name
sequence name

sequence name

seqguence name
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AUTO
AUTO?
:POWeron
AUTO
AUTO?
-SWEep
:COUNt
:COUNt?
:STATus
:PRESet
:OPERation
[ :EVENt]?
:CONDition?
:ENABle <NRf>
:ENABIe?
:QUEStionable
[ :EVENt]?
:CONDition?
:ENABle <Nrf>
:ENABle?
:SYSTEM
:ERRoOr?
:EVENt
:COUNt?
:CLEar
tALL
:EVENt?
:PREset
:DATE
:DATE?
:TIME
TIME?
:VERSion?
:CPON
:CTYPe?
:MODule
:CHANNnel
LIST?
RELay
LIST?
:SYSTem
:COMMunicate
:ENAble
:ENAble?

{ON]JOFF ] 1] 07}

seqguence name

{ONJOFF] 1103}

{ <count> | MIN | MAX }

(Command Only)

(Query only)
(Query only)

(Query only)
(Query only)

<event number>

<event number>

<yyyy> , <mm> , <dd>

<hh> , <mm> , <sSs.ssssss>

<module address> | ALL

<module address>

<module address>

<module address>

{ONJOFF|1]0}, {GPIBJUSB]LAN]WEB}
{ GPIB | USB | LAN | WEB }
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:GPIB
-ADDRess
-ADDRess?
:LAN
-MODe
-MODe?
MANual
- IPADr
IPADr
:DNS
:DNS?
:SMAsk
:SMAsk?
:GATEway
:GATEway?
:DOMain
:DOMain?
:GATEway?
HOSTname
:HOSTname?
- IPADdress?
:KEEPalive
:KEEPalive?
MAC?
PING
PING?
- SMASK?
:TR1Gger
:SOURce
:SOURce?
:TIMer
:TIMer?
:COUNt
:COUNt?
:MODulel
-SOURce
-SOURce?
:DELay
:DELay?
:LEVel™
:LEvVel?
:SLOPe*
:SLOPe?
:SENSiItivity*

<GPIB address>

{ AUTO | MANUAL }

ess <IP address>

ess?
<IP address>[,<IP address>[,<IP address>]]
<mask>

<IP address>

“<name>”

u<name>n

{ <seconds> | MIN | MAX }
[ { MIN | MVAX } ]

{ONJOFF ] 1]0%}

{IMMediate|BUS|EXTernal | TIMer |USER}

{ <timer interval> | MIN | MAX }
[L { MIN | MVAX } ]

{ <trigger count> | MIN | MAX }
L {MIN ] MAX } ]

<trigger input>

{ <seconds> | MIN | MAX }
[ { MIN | MVAX } ]

{ HIGH | LOW }

{ POSitive | NEGative }

{ EDGE | LEVEL }
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SENSitivity?
:ENABIle
:ENABIe?
:WIDTh
:WIDTh?
:MODule2
MODule3

> MODule9

: MODulell
: MODulel2
: MODulel3
: MODulel4d
:EXTernal2
:SCAN

Note: <trigger input> = NONE |

{ONJOFF] 1103}

{ <seconds> | MIN | MAX }

[ { MIN | MAX } ]

(repeat command tree for MODulel)
(repeat command tree for MODulel)

(repeat command tree for MODulel)
(repeat command tree for MODulel)
(repeat command tree for MODulel)
(repeat command tree for MODulel)
(repeat command tree for MODulel)
(repeat command tree for OUTPutl, except®)
(repeat command tree for OUTPutl, except*)

INPUt1] INPUt2] . .. | INPUE12|EXT1]

EXT2 | SCAN | ALARMLO JALARMHI JALL

:TR1Gger
INPutl
:LEVel { HIGH | LOW }
:LEVel?
:SLOPe { POSitive | NEGative }
:SLOPe?
:SENSitivity { EDGE | LEVEL }
SENSitivity?
- INPut2 (repeat command tree for INPutl)
= INPut3 (repeat command tree for INPutl)
> INPutl13 (repeat command tree for INPutl)
:DATA
-MODE ROLLover | FILL
:POINts?
:DELete <points>
TALL
:MMEMory
:CATalog?
:DELete <file name>
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:LOAD
:SEQuence <sequence name>
:SCAN <scan list name>
:STORe <fFile name>
:SEQuence <seguence name>
:SCAN <scan list name>
:DATA <data file name>[,<first point>[,<last point>]]

SCPI Status Data Structure Requirements

The embedded software implements two sets of registers known as the
Operation Status Register and the Questionable Status Register. Each
comprises a hierarchy of registers, where each lower level provides a single
summary bit to the next higher level.

Operation Status Registers

The Operation Status Register set holds current status information regarding
the 1830 platform.

The present status of the plug-in module is reflected in the status bits of the
register. Many of the bits shown in Table 7-4 are reserved by the SCPI
specification. These include bits 0 through 7, plus bit 14. However, only the
following bits are required to be implemented for the 1830 platform.
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Table 7-4: Operation Status Register Bits

Bit # Name Description

0 Calibrating Set when the calibration of the platform or
any of the cards (e.g. DMM) is executing

1 Settling Set when any of the relays are settling

2 Ranging Set when the range of any instrument (e.g.
DMM) is being changed

3 Sweeping Set when a signal source is sweeping
across a range of frequencies. Not
presently supported by any plug-in card

4 Measuring Set when a measurement has begun and
cleared when the measurement has
completed

5 Waiting for Trigger Set when the instrument has been armed
but has not yet received a trigger

6 Waiting for Arm Set when the instrument is waiting to be
armed before it can subsequently be
triggered to perform some module-specific
action

7 Correcting Not used by the 1830 platform

8 Trigger Asserted Set when the trigger output is asserted

14 Running Sequence Set when the platform is executing a scan
list, alarm monitor list, or a sequence

Each of the bits in the Operation Status Enable Register is AND-ed with the
corresponding bits in the Operation Status Event Register. If the value of this
AND-ing is nonzero, then bit 7 of the IEEE 488.2 status byte is set, otherwise
it is clear.

Questionable Status Registers

The Questionable Status Register provides notification that the platform has
detected a suspect condition. At the bottom of the hierarchy is a set of 12
Questionable Instrument Summary registers. Each of these registers reflects
the status for one of the plug-in modules.

Many of the bits shown for the Questionable Instrument Summary registers
are defined and reserved by the SCPI specification. However, only those
items shown in the table below are required to be set according to the plug-in
module status.
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Table 7-5: Questionable Instrument Summary Status Register Bits

Bit # Name

Description

9 Diag Fault

Set when the plug-in module has failed on
board diagnostics or is otherwise disabled
due to a fault

10 XBUS Fault

Set when the transmission failed because
an illegal memory access was attempted
or due to a transmission time-out

11 Local Reset

Set when plug-in module is held in reset
because the local reset (external edge
connector) is asserted

12 Global Reset

Set when the plug-in module is held in
reset because the global reset (backplane)
line is asserted

14 Command Warning

Set when a command is received by the
plug-in module that it understands and
executes but may result in a different state
than expected. For example, an
extraneous command parameter is
ignored.

Each of the bits in the Questionable Status Enable Register is AND-ed with
the corresponding bits in the Questionable Status Event Register. If the
value of this AND-ing is nonzero, then bit 3 of the IEEE 488.2 status byte is

set, otherwise it is clear.

ROUTe Command Summary

The ROUTe command is the default command tree. That is, the “ROUTe” is
implied when the CLOSE, OPEN, and other sub-commands are encountered in
a command. The ROUTe command tree is shown below:

[-:ROUTe]
:CLOSe
[:STATe]?
-OPEN
[:STATe]?
tALL
:MONitor
:CLEar
-ALARM
-SOURce
-SOURce?
:ADVance
:SOURce
:SOURce?
:STORe

<channel list>
<channel list>
<channel list>
<channel list>
<module list>
<monitor channel list>

{NONE|SCAN|<sequence name>}[,<chan list>]
<channel list>

{ IMMediate | BUS | EXTernal | TIMer }
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:RECall
:AUTO
AUTO?

:INITiate

[: IMMediate]

AUTO
AUTO?
:MONitor?
:SCAN
:CLEar
:ADVance
:SOURce
-SOURce?
:STORe
:RECall
AUTO
AUTO?
:SCAN?
:INCLude
:CLEar
tALL
:STORe
:RECall
AUTO
AUTO?
- INCLude?
:EXCLude
:CLEar
tALL
-STORe
:RECall
-AUTO
AUTO?
:EXCLude?
:PATH
:CATalog?
:DEFine
:DEFine?
:DELete
[ -NAME]
tALL
-STORe
:RECall
-AUTO

{ON]JOFF ] 1] 01}

{ON]JOFF ] 1] 073}

<scan channel list>

{ IMMediate | BUS | EXTernal | TIMer }

{ONJOFF ] 1]0}

<channel list>
<channel list>

{ON]JOFF ] 1] 0%}
[ <channel list> ]

<channel list>
<channel list>

{ON]JOFF | 1]O0%}

[ <channel list> ]

<path name>,<channel list>[,<channel list>]

<path name>

<path name>

{ON]JOFF|] 1] 0%}
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Channel Lists

tAUTO?

:CHANnel

:DELay
:DELay?

:CONFidence

:STATe
:STATe?

:VERify?

SALL?
MASK
-MASK?

:ORDer
:ORDer?

{<seconds>|MIN]MAX]DEF}, <channel list>
[{MIN]|MAX|DEF},]<channel list>

{ON]JOFF | 1] 0%}

<channel list>

{NORMal ]| INVerted|X},<channel list>
<channel list>

{BBM|MBB|] IMMediate},<channel list>
<channel list>

Many of the commands in the ROUTe command tree expect a <channel list>
parameter. A channel list is a means of specifying one or more channels
from one or more modules. In addition, a <channel list> can specify a path

name as well.

The elements of a <channel list> are as follows:

<channel list>

<channel_id>

<module_channel>

<path name>

<channel_range>

<channel>

Examples:

(@ <channel_id> [, <channel_id>...])
<module_channel> | <path name>
<module_address> ( <channel_range> )
IEEE 488.2 <Character Program Data>

This is basically a name with a leading “A”
through “Z” (upper or lower case), followed by
zero or more characters. Each of the characters
after the first must be “A” through “Z”, “0"
through “9" or the undersoce (“_") character. A
maximum of 44 characters may be used for any
<path name> (SCPI defines a maximum of 12).
The name is NOT case sensitive, so that

‘DMM”, “dmm” and “Dmm” are equivalent.
A

Al

DMM_TO UUT _PIN_23

<channel> | <channel> : <channel>

The first format identifies a single relay. The
second format identifies a range of relays. The
relays may be in ascending OR descending order.
That is “1:10" and “10:1" are both acceptable.

IEEE 488.2-defined “NR1" numeric
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(e.g. 13, 7001, etc.)

<module_range> [, <module_range> ... ]

<module list>

<module_range> <module address>| <module address> :

<module address>

<module address> 0 (for 18x0 analog bus connection channels)

11213]...19 (for switch plug in cards)
11112113 |14 (for PXI plug in modules)

The table below displays many examples of channel lists:

Table 7-6: Example Channel Lists

Channel List Description

(@1(100)) Identifies channel 100 of module 1

(@1(100,203)) Identifies channels 100 and 203 of
module 1

@2@37)) Identifies channel 37 of module 2

(@1(201:203)) Identifies channels 201, 202, and 203
of module 1

(@6(101,202,300:303)) Identifies channel 101, 202, 300, 301,
302, and 303 of module 6

(01(100),2(@37)) Identifies channel 100 of module 1 and
channel 37 of module 2

(07(100,200:202) ,12(44:47,77)) | Identifies channels 100, 200, 201, and
202 of module 7, and channels 44, 45,
46, and 77 of module 12

ROUTE:CLOSE Command Summary

The “ROUTE:CLOSE” Command is used to close one or more relays located
on one or more plug-in modules. The command syntax is:

[ROUTe:]CLOSe <channel list>

[ROUTe:]CLOSe? <channel list>

The examples shown below presume the following:

e There is a relay plug-in module in slot #1 and another in slot #2

e The path name “DMM_TO_UUT_PIN_23" has been defined as closing
channel 100 and 102 in slot #1, closing channel 55 in slot #2, and
opening channel 304 in slot #1. This has been defined using the
‘ROUTe:PATH:DEFine” command.

Examples:

:ROUTE:CLOSE (@1(103)) Closes channel 103 on card in slot 1
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CLOS (@1(103)) Closes channel 103 on card in slot 1
CLOS (@DMM_TO_UUT_PIN_23)  Closes path “DMM_TO_UUT_PIN_23”,

which means closing channels 100 and
102 in slot 1, closing channel 55 in slot
2, and opening channel 304 in slot 1.

:CLOSE (02(15:12)) Closes channels 15, 14, 13, and 12 on

the card in slot 2

ROUT:CLOSE (@2(15:12)) Closes channels 15, 14, 13, and 12 on

the card in slot 2

:CLOS(@1(8303),2(77)) Closes channel 8303 in slot 1 and

channel 77 in slot 2.

The semantics of relay closing are as follows:

First, each relay is checked to verify that it is a valid channel designation.

For each relay being operated in the <channel list>, the system
determines whether the relays are “INCLuded” with other relays. Each
relay which is to be closed due to the “INCLude” list is marked as “going
to be closed”

For each relay which is in the <channel list>, OR which is going to be
closed because it is “INCLuded” with a relay in the <channel list>, the
relay is checked to see if it is “EXCLuded” with any relays in the system.
Each relay “EXCLuded” is marked for opening.

Since each relay may be on at most one “INCLude” list and one
“‘EXCLude” list, the embedded software can check that no two relays are
both included and excluded from each other. This check is performed
when the “INCLude” and “EXCLude” commands are processed. Thus,
there is no need to check for conflicts when operating relays.

Each card which has a relay and is in the “Make-Before-Break” mode will
have all of the relays marked for closing closed; then the relays marked
for opening will be opened.

Each card which has a relay and is in the “Break-Before-Make” mode will
have all of the relays marked for opening opened; then the relays marked
for closing will be closed.

The “ROUTE:CLOSE?” query is used to read the present state of the relays.
The reply to this command is a sequence of “1" and “0", each separated by a
single ASCI| space character. The value of “1" is returned if the relay is
closed, and the value of “0" is returned if the relay is opened. The values are
in the same sequence and correspond 1-for-1 with the order that the
channels are specified in the <channel list>.

For example, suppose channels 0, 1, and 3 are open and channel 2 is closed
for the plug-in slot #1. The query

CLOSE? (@1(0:3))

returns the reply:
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0010
And the query:

CLOSE? (@1(3:0))
returns the reply:

0100

The “ROUTE:CLOSE?” query may also be used to request the state of a
path. If a path name is specified, then the reply to the query is a “1” for the
path if, and only if, all channels in the “close” portion of the path definition are
closed, and all channels in the “open” portion of the path definition are open.
There is a single reply for each path specified.

For example, support we have two paths defined:
PATH:DEF “PATH1”, (©1(0,1,2,3),2(5,7,9)),(01(14),2(23))
PATH:DEF “PATH2”, (@1(0,2,3,6)).(@2(5))

Now, suppose that channels 1(0,1,2,3,6) are closed, 2(5,7,9) are closed,
while 1(14), and 2(23) are open. The query:

CLOSE? (@PATH1)
Returns the reply:

1
While the reply:

CLOSE? (@PATH2)
Returns the reply

0

Because channel 2(5) is closed, but it must be open for PATH2 to be
considered closed.

ROUTE:OPEN Command Summary

The “ROUTE:OPEN”" command is used to close one or more relays located
on one or more plug-in modules. The command syntax is:

[ROUTe:]OPEN <channel list>
[ROUTe:]OPEN? <channel list>
[ROUTe:JOPEN:ALL

Examples:

ROUTE:OPEN (@1(302)) Opens channel 302 on plug-in card in slot #1

Open (@6(0:8303)) Opens all channels between 0 and 8303 on
plug-in card in slot 6

:Open (@3(17:10)) Opens channels 10 through 17 on plug-in-
card in slot 3

open (02(23:44,11), Opens channels 23 through 44 and channel

1(101:304)) 11 on plug-in card in slot #2. Opens
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channels 101 through 304 on plug-in card in
slot #1

Rout:Open:All Opens all relays on all cards plugged into
any slot in the system

The “ROUTE:OPEN?” query is used to read the present state of the relays.
This command is ALMOST identical to the “ROUTE:CLOSE?” query defined
previously. The only difference is that the “ROUTE:OPEN?” reply returns a
“1" for each relay in the <channel list> which is open and a “0" for each relay
which is closed, whereas the “ROUTE:CLOSE?” query reply returns a “1" for
each relay which is CLOSED and a “0" for each relay which is OPEN.

For example, suppose channels 0, 1, and 3 are open but channel 2 is closed
on the plug-in module in slot #12:
OPEN? (@12(0:3))
returns the reply:
1,1,0,1
and the query:
OPEN? (@12(3:0))
returns the reply:
1,0,1,1

Scan List Overview

The embedded software supports the scan list operations described in this
paragraph. A scan list is a series of relay channels, path names, and
memory state names. A scan list is defined by using the “{[ROUTe:][SCAN”
command. A scan list must first be defined before it can be used.

After a scan list is defined, the following sequence occurs:

1. The scan list must be armed. This is done with the “INITiate” command.
Either the “INITiate”, or the “INITiate:IMMediate” command must be
received.

2. Once the scan list is armed, it waits for a trigger to be received from the
currently selected trigger source. The "TRIGger:SOURce” command may
be used to select one of the following trigger sources:

a. EXTernal — the external trigger source is selected. A pulse on the
EXT1 trigger input will commence scanning

b. BUS - the system will wait until the ““TRG” command is received. For
the GPIB interface, a Group Execute Trigger (GET) signal also
provides the trigger.

c. IMMediate — the trigger is implicitly present, scanning commences
immediately after arming

d. TIMer — the trigger is generated according to the trigger timer interval.
See the “TRIGger: TIMer” command for a description of the trigger
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10.

11.

12.

13.

timer.

e. USER - the selected inputs on the trigger control block are used.
This is a very flexible trigger control scheme that allows the user to
select one or more inputs, including the EXT1 or EXTZ2 inputs, and the
trigger outputs from plug-in cards, to trigger the instrument.

The first channel or path is closed, or the state name is recalled, or the
user-defined sequence is executed.

The 1830 system then waits for the channel delay time of the channel or
path that was closed. The channel delay time defaults to the relay
settling time, for a single channel, or for the longest settling time, for a
path. The channel delay time may be set to a different value with the
‘[ROUTe:]CHANNel:DELay” command.

Any user-defined sequence associated with the channel or path will be
executed.

The 1830 system will generate a trigger output on the SCAN output
trigger line. If SCAN is the selected trigger source for any output trigger,
using the “TRIGger:MODule<N>:SOURce SCAN", the associated trigger
will be generated.

The 1830 system will wait to receive a trigger on the scan list advance
trigger source. This trigger source is set by using the
‘[ROUTe:]SCAN:ADVance:SOURce” command. The scan list advance
trigger source can be any of the following:

a. EXTernal —the EXT1 input on the system is selected. Note, EITHER
the trigger source OR the scan list advance trigger source can be
EXTernal, but NOT both.

b. BUS - the 1830 system waits for the ““TRG” command to move to the
next step in the scan list. The GPIB interface may also send the
Group Execute Trigger (GET) to advance the scan list.

c. IMMediate — the 1830 system immediately moves to the next step of
the scan list.

d. USER - the selected input(s) from the trigger control block are used.
This expands the available trigger source beyond the EXT1 input.

Once the scan list advance trigger source is received, it opens the
previous channel or path that was closed in step 3 above.

The 1830 system then waits for the channel delay time of the channel or
path to ensure the channel or path is opened.

The 1830 system then closes the next channel, path, or recalls the next
state from memory, or executes the next user-defined sequence.

Steps 4 through 11 above continue until each element of the scan list
(channel, path, memory location) have been processed once. At this
point, one “sweep” of the scan list has been completed.

The user may specify more than 1 sweep. The “SWEep:COUNt”
command is used to specify the number of sweeps. If the sweep count is
greater than 1, then the scan list begins at the start of the scan list again.

When the number of sweeps (= sweep count) have been completed, the
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scan list has completed the actions required for the trigger from the
trigger source. If the trigger count, as set by the “TRIGger:COUNt”
command, is 1, then the scan list has completed and will ignore
subsequent triggers. In this case, the 1830 platform is in the IDLE trigger
state.

14. If the trigger count is greater than one, then the next trigger initiates
another set of sweeps (= sweep count) through the scan list. The trigger
enters the IDLE state when the number of triggers received equals the
trigger count.

The scan list use of sweep count and trigger count is illustrated in the Figure

7-2.
Sweep Count
1-2,000,000,000 sweeps
A
- N
Trigger X Sweep 1 Sweep 2 Sweep 3 Sweep N Trigger X+1

— e —
H [ N A N B ) HH_H_.

1 ~.
1 ~.

1 .

1 ..

1 o~

Chan1  Chan2 Chan3 Chan4

Figure 7-2: Scan List with Sweep Count and Trigger Count
The rules regarding TRIGGER COUNT and SWEEP COUNT above have the
following implications:

e The total number of measurements taken (assuming each channel in the
scan list has a single measurement associated with it) will be equal to:

(TRIGGER COUNT x SWEEP COUNT)

e The total number of triggers required on the TRIGger:SOURCce will be
equal to TRIGGER COUNT

e The total number of triggers required on the SCAN:ADVance:SOURCce
will be equal to SWEEP COUNT

e The total number of triggers generated on the selected output triggers will
be equal to SWEEP COUNT

SWEep:COUNt Command Summary

The “SWEep:COUNt” command is used to set the number of times the scan
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list will perform a sweep on a single trigger. The format of this command is:
SWEep:COUNt { <sweep count> | MIN | MAX }

Where the <sweep count> is any humber between 1 and 2,000,000,000. The
value MIN represents 1, and the value MAX represents 2,000,000,000.

After power-up, and “*RST” reset, the value is set to 1.
The query
SWEep:COUNt?
is used to read back the present setting of the sweep count.

Note that the sweep count applies only to scan lists. The alarm monitoring
feature assumes continuous scanning until disabled.

ROUTe:SCAN Command Summary

The “ROUTe:SCAN” command is used to define a “scan list”. A scan list
defines a series of individual elements, which may be individual channels,
path names, sequences, or memory state locations, to operate.

The format for the “ROUTe:SCAN” command is:
[ROUTe:]SCAN <scan list>

Where <scan list> is a channel list comprised of channels, channel ranges,
path names, and memory state names, separated by commas.

When a single channel is specified, this means that the single channel will be
closed when the scan list reaches that element.

When a channel range is specified (e.g. “23:45”), the scan list is treated as
though each channel in the range was specified, separated by commas. This
means that each channel in the range is closed one at a time.

If a path name is specified, all of the channels in the “close channel” portion
of the path definition are closed when the path is closed. All channels in the
“open channel” portion of the path definition (if any) are opened when the
path is closed. When the path is opened, ONLY the channels in the “close
channel” portion of the path are opened.

State names are indicated by the name “STATE”, followed by a number
indicating which memory state is being recalled. For example, the name
“STATE4” identifies that memory location 4 (saved using the command “*SAV
4”) is to be recalled. When a state is “closed” by the scan list, all of the relay
channels in the 1830 platform are placed in the state they had when the
“*SAV” command was executed. When the state is “opened” by the scan list,
there is NO change to the state of the relays.

For an example of a scan list, consider the following command:
SCAN (@1(0,2,20:23),XYZ,3(15),STATE14,2(14,5:7,1))

When the scan list is executed, the following actions would take place in
response to successive triggers:
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Trigger #

Opened channels / paths

Closed channels / paths

None

Module 1, channel 0

Module 1, channel 0

Module 1, channel 2

Module 1, channel 2

Module 1, channel 20

Module 1, channel 20

Module 1, channel 21

Module 1, channel 21

Module 1, channel 22

Module 1, channel 22

Module 1, channel 23

Module 1, channel 23

Path “XYZ2”

O|IN|O[OR|IW|IN|=

Path “XYZ”

Module 3, channel 15

9

Module 3, channel 15

Memory state 14 recalled

10

None

Module 2, channel 14

11

Module 2, channel 14

Module 2, channel 5

12

Module 2, channel 5

Module 2, channel 6

13

Module 2, channel 6

Module 2, channel 7

14

Module 2, channel 7

Module 2, channel 1

15

Module 2, channel 1

Module 1, channel O

This example illustrates the use of single channels, channel ranges, path
names, and state names.

The currently defined scan list can be recalled by sending the query
‘ROUTe:SCAN?".

ROUTe:SCAN:CLEAR Command Summary

The “ROUTE:SCAN:CLEAR” command is used to delete the specified scan
list. After this command is executed, the specified scan list no longer exists.
The format of this command is:

[ROUTe:]SCAN:CLEar

ROUTe:SCAN:STORe Command Summary

The “ROUTe:SCAN:STORe” command is used to store the scan list into
nonvolatile memory for later recall. The format for this command is:

[ROUTe:]SCAN:STORe

Once a scan list is stored, it may be recalled by using the
‘[ROUTe:][SCAN:RECall” command. The scan list may be recalled at power-
up by using the “{ROUTe:]SCAN:RECall:AUTO” command.

ROUTe:SCAN:RECall Command Summary

The “ROUTe:SCAN:RECall” command is used to recall the scan list from
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nonvolatile memory for later recall. The format for this command is:
[ROUTe:]SCAN:RECall

The scan list may be automatically recalled at power-up by using the
“‘[ROUTe:][SCAN:RECall:AUTO” command. The format for this command is:

[ROUTe:]SCAN:RECall:AUTO { ON | OFF | 1 ] 0 }

This command enables (ON or 1) or disables (OFF or 0) the power-up recall
of the scan list. The present state of the power-up recall of the scan list may
be read using the query:

[ROUTe:]SCAN:RECall:AUTO?

The query will return “1” if the power-up recall is enabled, or “0” if it is
disabled.

ROUTe:SCAN:ADVance:SOURce Command Summary

The “ROUTe:SCAN:ADVance:SOURce” command is used to select the
trigger source that advances each step of the scan list. The general form of
this command is

[ROUTe:]SCAN:ADVance:SOURce{IMMediate|BUS|EXTernal | TIMer |USER}
The possible choices for the scan advance source are:

1. EXTernal — the EXT1 external trigger source is selected. A pulse on the
EXT1 trigger input will advance to the next element on the scan list until a
single sweep has completed.

2. BUS - the 1830 platform will wait until the ““TRG” command is received
to advance to the next entry on the scan list until a single sweep has
completed. A group execute trigger (GET) from the GPIB is equivalent to
receiving this command.

3. IMMediate — the trigger is implicitly present, a single sweep of the scan
list will take place immediately.

4. TIMer — the trigger is generated according to the trigger timer interval. As
each timer trigger is accepted, the scan list will advance to the next entry
until a single sweep has completed.

5. USER - the trigger on any of the selected trigger input(s) is selected.
Consult the “TRIGger Command Summary” for a description of how to
enable or disable various trigger inputs and also how various attributes of
the trigger inputs may be set.

The EXTernal or USER trigger can be selected for either the
“SCAN:ADVance:SOURce” or the “TRIGger:SOURce”, but not both. If the
user attempts to set the “SCAN:ADVance:SOURce” to EXTernal or USER if
the “TRIGger:SOURCce” is EXTernal or USER, a SCPI error (-221, “Settings
conflict”) being placed on the SCPI error queue.

Note that the scan list advances through one complete sweep of the scan list.
A new trigger on the “TRIGger:SOURce” is required to make a second sweep
(assuming the “SWEEP:COUNT” is greater than 1). If the “SWEep:COUNt”
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is 1, then the trigger must be rearmed with the “INITiate:IMMediate”
command to enable a new trigger to start the scan list again.

The present value can be read using the “ROUTe:SCAN:ADVance:SOURce?”
query. The query returns the short form of the selection (e.g. “IMM”, not
‘IMMEDIATE”).

At power-up, and after reset, this is set to IMMediate.

The present scan advance trigger source may be read with the query:
[ROUTe:]SCAN:ADVance:SOURce?

This query will return one of the following replies:

EXT
BUS
IMM
TIM
USER

Alarm Monitoring Overview

The Alarm Monitoring feature allows the user to define a scan list which
cycles through a set of channels and/or paths. Each channel or path can
have an upper and/or lower alarm limit set for the measurement on the
channel. If either alarm limit is exceeded, the user can execute the scan list
OR a user-defined sequence. When the scan list or sequence completes,
the monitoring resumes. Once started with the “{ROUTe:]MONitor:INITiate”
command, the alarm monitoring continues until the instrument receives the
“ABORt” command.

The “[ROUTe:]MONitor’ command is used to define the list of channels and
paths to scan.

Each channel or path on the monitor list can have an upper and/or lower
alarm limit defined and enabled with the “CALCulate:LIMit:UPPer” and
“CALCulate:LIMit:LOWer” commands.

The “MONitor:ALARmM:SOURce” determines if a sequence or the scan list is
executed when an alarm value is exceeded. It is also possible to set the
alarm source to “NONE”, in which case no sequence or scan list is executed
if the alarm value is exceeded.

The measurement for each channel is multiplied by the gain defined for the
channel with the “CALCulate:GAIN” command. The offset for the channel
defined with the “CALCulate:OFFSet” is then added to the measurement.
The measurement is then compared against the upper and lower alarm limits
for the channel. If the calculated measured value lies above the upper limit,
or below the lower limit, the alarm scan list associated with the channel is
executed. The “MONitor:ALARm:SOURce” command is used to determine
which scan list, if any, will be executed when an alarm condition is detected.

Note that the monitor scan list can use as many different measurements as
are installed in the 1830 platform. Each channel may be associated with a
different measurement device and/or measurement type, range, precision,

SCPI Command Basics 7-40 EADS North America Test and Services



Publication No. 980937 Rev. A

Model 1830 User Manual

and so on. The association between a channel and it's measurement device
and type is set with the “SEQuence:SELect” command.

The following example illustrates how the various commands are used to set

up and execute the alarm monitoring operation.

SEQ:SEL “‘SENSE:VOLT:DC
10,0.01,(@11)”, (@1(0:3))

SEQ:SEL “SENSE:RES 100e3,1,(@11)",
@1(4:73)

CALC:LIMIT:UPPER 2.0, (@1(0:3))
CALC:LIMIT:LOWER -1.0(@1(0:3))
CALC:LIMIT:UPPER 50e3, (@1(4:7))
CALC:LIMIT:UPPER 4.7e3,(@1(4:7))
CALC:LIMIT:UPPER:STATE ON, (@1(0:7))
CALC:LIMIT:LOWER:STATE ON, (@1(0:7))

MONITOR : ALARM: SOURCE SCAN, (@1(0:3))

MONITOR : ALARM: SOURCE MYSEQ, (@1(4:7))

SEQ:SEL “SENS:VOLT:DC
1.0,0.001, (@12(0))”, (@1(10:15))

SEQ:SEL “SENS:VOLT:RES
1000,0.1, (@11(0))”, (@1(20:30))

SCAN (@1(10:15))
MON (@1(0:7))

mon:ADV:SOUR IMM

SCAN:ADV:SOUR IMM

DMM in slot 11 will be used to
measure DC volts on channels
0 to 3 of switch card in slot 1

DMM in slot 11 will be used to
measure 2-wire resistance on

channels 4 through 7 of switch
card in slot 1

Upper limit for channels 0 to 3
is 2.0 (volts)

Lower limit for channels 0 to 3
is -1.0 (volts)

Upper limit for channels 4 to 7
is 50K (ohms)

Lower limit for channels 4 to 7
is 4700 (ohms)

Enable upper alarm limit for
channels 0 to 7

Enable lower alarm limit for
channels 0 to 7

Set scan list to execute when
alarm detected on channels 0
to3

Set sequence MYSEQ to
execute when alarm detected
onchannels 4 to 7

DMM in slot 12 will be used to
measure DC volts on channels
10 to 15 of switch card in slot 1

DMM in slot 11 will be used to
measure 2-wire resistance for
channels 20 to 30 of switch
card in slot 1

Define scan list as channels
10 through 15 of card in slot 1

Monitor channels 0 to 7 of
switch card in slot 7

Scan through monitor
channels using internal
triggering

Scan through the scan list
using internal triggering
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MON:INIT Start scanning. If an alarm
condition is detected on
channels 0 to 3, scan list 1 is
executed. If an alarm
condition is detected on
channels 4 to 7, sequence
MYSEQ (not shown) is
executed.

ROUTe:MONitor Command Summary

The “ROUTe:MON:itor’ command is used to define a “monitor scan list’. This
feature allows a set of channels to be scanned continuously, looking for
measurements that fall outside the limits defined for the channels scanned.
The alarm monitoring feature is described in general in the previous
paragraph of this SRS.

The format for the “ROUTe:MON:itor” command is:
[ROUTe:IMONitor <monitor list>

Where <monitor list> is a channel list comprised of channels, channel ranges,
and path names, separated by commas.

When a single channel is specified, this means that the single channel will be
closed when the scan list reaches that element.

When a channel range is specified (e.g. “23:45”), the scan list is treated as
though each channel in the range was specified, separated by commas. This
means that each channel in the range is closed one at a time.

If a path name is specified, all of the channels in the “close channel” portion
of the path definition are closed when the path is closed. All channels in the
“open channel” portion of the path definition (if any) are opened when the
path is closed. When the path is opened, ONLY the channels in the “close
channel” portion of the path are opened.

State names are NOT allowed on the <monitor list>.

Each channel or path on the <monitor list> must be assigned a measurement
type via the SENSE command. If a channel or path on the <monitor list>
does not have a measurement assigned, an error will be generated when the
user attempts to initiate the monitor list (“MONITOR:INIT” command). Error -
221, (“Settings conflict; channel X on monitor list does not have measurement
assigned”) will be placed in the system error queue if this situation occurs.
The channel or path that does not have a measurement assigned will be
identified in the

For an example of a monitor, consider the following command:
MONitor (@1(1,3,5,11:15),THISPATH,5(15),2(14,9:2))

This monitor scan list instructs the System to scan through channels 1, 3, 5,
11, 12, 13, 14, and 15 of the switch card in slot 1, then scan path
“THISPATH?”, then scan channel 15 of the switch card in slot 5, then scan
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channels 2, 14, 9, 8, 7, 6, 5, 4, 3, and 2 of the switch card in slot 2. After the
monitor scan has completed, it will re-start at channel 1 of card #1.

The “[ROUTe:]MONitor:CLEar” command is used to clear the monitor scan
list. After this command has been executed, no monitor scan list occurs.
This command may only be executed when the monitor list is not active.

ROUTe:MONitor:ALARmM:SOURce Command Summary

The “ROUTe:MONitor:ALARmM:SOURce” command is used to associate the
scan list or a named sequence with one or more channels

The format for the “ROUTe:MONitor:ALARmM:SOURce” command is:
[ROUTe:]MONitor:ALARm:SOURce <source> [, <channel list>]

Where <source> identifies one of the following destinations when an alarm is
detected on any channel in the channel list.:

NONE Don’t execute any scan list or sequence
SCAN Execute the scan list if alarm is detected
<name> Execute the sequence identified in <name> if alarm is detected

ROUTe:MONitor:STORe Command Summary

The “ROUTe:MONitor:STORe” command is used to the alarm monitor scan
list into nonvolatile memory for later recall. The format for this command is:

[ROUTe: IMONitor:STORe

Once the alarm monitor scan list is stored, it may be recalled by using the
‘[ROUTe:] MONitor:RECall” command. The scan list may be recalled at
power-up by using the “{ROUTe:]MONitor:RECall:AUTO” command.

ROUTe:MONitor:RECall Command Summary

The “ROUTe:MONitor:RECall” command is used to recall the alarm monitor
scan list from nonvolatile memory for later recall. The format for this
command is:

[ROUTe:]MONitor:RECall

The alarm monitor scan list may be automatically recalled at power-up by
using the “[ROUTe:]MONitor:RECall:AUTO” command. The format for this
command is:

[ROUTe:IMONitor:RECall:AUTO { ON | OFF | 1 ] 0 }
This command enables (ON or 1) or disables (OFF or 0) the power-up recall

of the alarm monitor scan list. The present state of the power-up recall of the
alarm monitor scan list may be read using the query:

[ROUTe:IMONitor:RECall:AUTO?
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The query returns “1” if the power-up recall is enabled, or “0” if it is disabled.

ROUTe:MONitor:INITiate Command Summary

The “ROUTe:MONitor:INITiate” command is used to arm the alarm monitor
scan list. Once armed, the alarm monitor scan list advances one item
(channel, path, or sequence) for each trigger received on the trigger source
selected with the “MONitor:ADVance:SOURce” command. If the trigger
source is “IMMediate”, then the alarm begins execution immediately.

The format for this command is:
[ROUTe:JMONitor:INITiate[: IMMediate]

The alarm monitor may be armed at power-up with the
‘[ROUTe:]MON:itor:INITiate:AUTO” command. The format for this command
is:

[ROUTe:MONitor:INITiate:AUTO { ON | OFF | 1 | O }

This command enables (ON or 1) or disables (OFF or 0) the power-up arming
of the alarm monitor scan list. The present state of the power-up arming of
the alarm monitor scan list may be read using the query:

[ROUTe: JMONitor:INITiate:AUTO?

The query returns “1” if the power-up arming is enabled, or “0” if it is disabled.
Note that the “MONitor:ADVance:SOURce” trigger source for the alarm
monitor scan list is selected by the value saved in instrument state 0 (*SAV
0). If the trigger source is “IMMediate”, the alarm monitor scan list begins
executing immediately after power-up.

ROUTe:MONitor:ADVance:SOURce Command Summary

The “ROUTe:MONitor:ADVance:SOURce” command is used to select the
trigger source that advances each step of the alarm monitor scan list. The
general form of this command is

[ROUTe:IMONitor : ADVance : SOURce{IMMediate | BUS|EXTernal | TIMer JUSER}
The possible choices for the scan advance source are:

1. EXTernal — the EXT1 external trigger source is selected. A pulse on the
EXT1 trigger input will advance to the next element on the scan list until a
single sweep has completed.

2. BUS - the 1830 platform will wait until the ““TRG” command is received
to advance to the next entry on the scan list until a single sweep has
completed. A group execute trigger (GET) from the GPIB is equivalent to
receiving this command.

3. IMMediate — the trigger is implicitly present, a single sweep of the scan
list will take place immediately.

4. TIMer — the trigger is generated according to the trigger timer interval. As
each timer trigger is accepted, the scan list will advance to the next entry
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until a single sweep has completed.

5. USER - the trigger on any of the selected trigger input(s) is selected.
Consult the “TRIGger Command Summary” for a description of how to
enable or disable various trigger inputs and also how various attributes of
the trigger inputs may be set.

At power-up, and after reset, this is set to IMMediate.

The current alarm monitor advance source can be read with the query:
[ROUTe : JMONitor :ADVance : SOURce?

This query will return one of the following replies:
EXT
BUS
1MM
TIM
USER

ROUTe:INCLude Command Summary

The “ROUTE:INCLude” command allows the user to associate together each
of the channels in the channel list. When any channel within the group of
channels is closed, all channels in the group are closed. Likewise, when any
is opened, they all are opened.

The format for the “ROUTe:INCLude” command is:

[ROUTe:]INCLude <channel list>

The <channel list> identifies each channel that should be grouped together.
After this command, whenever a close or open operation is applied to any of
the channels in the channel list, they are applied to all. This applies
whenever they are closed explicitly, via “CLOSE” or “OPEN” commands, or
during the execution of a scan list or user-programmed sequence.

Once a channel is placed on an include list, it remains on the include list until
it is cleared. It may be cleared by a power-up, or a ““RST” command.

Channel list association is transitive. That is, if the following sequence of
commands is executed:

INCL (@1(0).2(0))
INCL (@2(0).3(0))
Then channels 1(0), 2(0) and 3(0) are all on the same include list.
The following commands may also clear include list association
[ROUTe:]INCLude:CLEar <channel list>
[ROUTe:]INCLude:CLEar:ALL

The first form of the command is used to clear any association with an
include list from each of the channels on the include list.

The second form of the command is used to clear any include list association
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with any channel throughout the system.

The present include list association can be queried by sending the query:
[ROUTe:]INCLude? [ <channel list> ]

If the optional channel list is specified with the query, the reply will consist of
one include list for each channel in the channel list. Each of the include lists
identifies the total set of channels that are included with the channel in the
<channel list>. Each of the exclude lists is separated by a comma to indicate
that multiple lists are present. If the channel in the <channel list> has no
include lists, then the reply associated with it will be “NONE”.

So, if channel 1(0) is included with 1(1) and 1(2), channel 1(3) is not on an
include list, and channel 2(10) is included with 2(22), then the query

INCL? (@1(0:1,3),2(10))
returns the reply
(@1(0),1(1),1(2)).(@1(0),1(1),1(2)) ,NONE, (@2(10) ,2(22))

However, if no <channel list> is specified (the query is “INCL?”), the reply will
return ALL of the presently defined include lists. Each of the include lists are
separated by a single semicolon. So, in the example above, assuming there
are no additional exclude relationships defined, the reply would be:

(@1(0),1(1),1(2)),(@2(10),2(22))

Note that the reply explicitly identifies each channel, rather than using a
short-hand like “(@1(0:2))". This format lengthens the reply but makes
parsing the reply easier.

If a channel is on an include list with another channel, it cannot be placed on
an exclude list with the channel. Similarly, if a channel is already on an
exclude list with another, then it cannot be placed on an include list with the
other channel.

Also, certain relay plug-in modules have topologies that cannot implement all
syntactically correct include lists. For example, if a 1x4 blocking MUX has
channels 1(10), 1(11), 1(12), and 1(13), then the command:

INCL (@1(10,12))

Would be rejected because it is not possible for the module to implement this
command. In this case, an error is placed on the SCPI error queue (-221,
“Settings conflict”).

Include lists may be stored to nonvolatile memory by using the command
‘ROUTe:INCLude:STORe” command. This command (which has no
parameters) is used to store all currently defined include lists to nonvolatile
memory.

The include lists may be recalled by using the command
‘ROUTe:INCLude:RECall”. This command recalls all of the include lists that
are stored in nonvolatile memory, verifies that they are valid for the current
system configuration, and implements the include list if the configuration is
valid. If the configuration has changed since the include list is stored, making
the include list invalid, then all include lists are cleared and an error is placed
in the SCPI error queue.
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The include lists may be automatically recalled from nonvolatile memory after
system start-up. The command “ROUTe:INCLude:RECall:AUTO” is used to
enable or disable the automatic recall of include lists at power-up. The
format for this command is:

[ROUTe:]INCLude:RECall:AUTO{ ON | OFF | 1 | O }

When the value “ON” or “1” is specified, the include lists will be recalled from
nonvolatile memory when the system is powered on. When the value is
“OFF” or “0”, no include lists will be defined after power-on.

The present state of the power-on recall of include lists may be read using
the “[ROUTe:]INCLude:RECall:AUTO?” query.

ROUTe:EXCLude Command Summary

The “ROUTE:EXCLude” command allows the user to define a set of mutually
exclusive channels. When any of the channels in the channel list is closed,
all of the remaining channels in the channel group are opened. However,
when any of the channels are opened, the others are not affected.

The format for the “ROUTe:EXCLude” command is:
[ROUTe:]EXCLude

The <channel list> identifies each channel that is to be mutually exclusive.

Once an exclude list is defined, it remains until it is cleared. It may be
cleared by a power-up, or a “*RST” command.

The following commands may also clear exclude list association
[ROUTe:]EXCLude:CLEar <channel list>
[ROUTe:]EXCLude:CLEar:ALL

The first form of the command is used to clear any association with an
exclude list from each of the channels on the channel list.

The second form of the command is used to clear any exclude list

associations with any channel throughout the system.

The present exclude list association can be queried by sending the query:
[ROUTe:]EXCLude? [ <channel list> ]

The semantics of this query are identical to that of the “{[ROUTe]:INCLude?”

query. So, if channel 1(0) is excluded from all channels 1(1) through 1(5),
and channel 2(10) is excluded from channels 2(11) through 2(13), the query

EXCL? (@1(0),2(10))
returns the reply
(01(0),1(1),1(2),1(3),1(4),1(5));(02(10),2(11),2(12),2(13))

Note that for each channel in the query, a channel list is returned in the reply.
Note also that the reply explicitly identifies each channel, rather than using a
short-hand like “(@1(0:5))". This format lengthens the reply but makes
parsing the reply easier.
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If a channel is on an include list with another channel, it cannot be placed on
an exclude list with the channel. Similarly, if a channel is already on an
exclude list with another, then it cannot be placed on an include list with the
other channel.

Exclude lists may be stored to nonvolatile memory by using the command
‘ROUTe:EXCLude:STORe” command. This command (which has no
parameters) is used to store all currently defined exclude lists to nonvolatile
memory.

The exclude lists may be recalled from nonvolatile memory by using the
command “ROUTe:EXCLude:RECall”. This command recalls all of the
exclude lists that are stored in nonvolatile memory, verifies that they are valid
for the current system configuration, and implements the exclude lists if the
configuration is valid. If the configuration has changed since the exclude list
is stored, making the include list invalid, then all exclude lists are cleared and
an error is placed in the SCPI error queue.

The exclude lists may be automatically recalled from nonvolatile memory
after system start-up. The command “ROUTe:EXCLude:RECall:AUTO” is
used to enable or disable the automatic recall of exclude lists at power-up.
The format for this command is:

[ROUTe:]EXCLude:RECall:AUTO{ ON | OFF | 1 ] 0 }

When the value “ON” or “1” is specified, the exclude lists will be recalled from
nonvolatile memory when the system is powered on. When the value is
“OFF” or “0”, no exclude lists will be defined after power-on.

The present state of the power-on recall of exclude lists may be read using
the “[ROUTe:]JEXCLude:RECall:AUTO?” query.

ROUTe:PATH Command Summary

The “ROUTe:PATH” commands are used to define paths, save them to
nonvolatile memory, recall them from nonvolatile memory, and delete them
from memory.

Paths can be used in CLOSE and OPEN commands. They may also be
used in specifying scan lists.

The command:
[ROUTe:]PATH:DEFine<path name>,<channel list>[,<channel list>]

is used to associate a name with one set of channels to operate. This
command requires one channel list and accepts a second, optional channel list.

The first channel list specifies the set of channels to operate whenever the
path is operated. If the path is closed (explicitly using a “CLOSE” command
or implicitly by placing the path on a scan list), then each of the channels in
the first channel list are closed. Conversely, if the path is opened, all of the
channels in the first channel list are opened.

The second channel list, if included, identifies the set of channels to open
when a path is closed.
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A <path name> is a sequence of up to 40 characters. The first character
must be a letter from “A” to “Z”. Subsequent characters consist of the letters
“A” through “Z”, “0” to “9”, and the underscore (“_"). Upper and lower case
characters are equivalent for the purpose of recognizing path names (path
names are case insensitive).

The query “[ROUTe:]PATH:DEFine?” can be used to read the present
definition of a path name. If the Path name is recognized, the query will
return either one or two channel lists. The channel lists can be fully
expanded, so that if the commands

PATH:DEF DEM0999, (@1(0:3),2(1,17:19), (@1(4:6))
PATH:DEF? DEM0999

are executed, the reply will be:
(01(0),1(1).1(2),1(3),2(1),2(17),2(18),2(19)),(01(4).1(5).1(6))

The current list of known path names can be read back with the
“‘PATH:CATalog?” query. This query returns a list of path names, with all
names returned in upper case characters, separated by commas. Path
names may be returned in any order deemed by the designer, they are not
required to be returned in alphabetical order. So, if only the three paths
named “Demo1”,”UUT_pin1_to_Arb” and "sixsigma” have been defined, the
query would return:

DEMO1,UUT_PIN1_TO_ARB,SIXSIGMA

If no paths are defined, the literal “NONE” will be returned. This means that
“NONE” cannot be used as a path name.

Paths may be stored to nonvolatile memory. The command “PATH:STORe”
is used to store all path definitions to nonvolatile memory, while the command
“‘PATH:RECall” is used to recall all path names from nonvolatile memory.

Paths may be automatically recalled at power-up as well. The
“PATH:RECall:AUTO” command is used to enable or disable the power-up
recall of all paths stored in nonvolatile memory. If the command specifies ON
or 1, recall is enabled; if the command specifies OFF or 0, recall is disabled.
The present power-on recall state may be read with the
‘PATH:RECall:AUTO?” query.

ROUTe:CHANnNel:DELay Command Summary

The “ROUTe:CHANnRNel” commands provide the capability to set relay settling
time on a per-channel basis. The relay settling times may be set using the
following command:

[ROUTe:]CHANNnel :DELay { <seconds> | MIN | MAX | DEF }, <channel list>
The command takes two parameters. The first parameter is the settling time.
This may be specified as a number, indicating the time in seconds to allow for

a relay to settle when it is opened or closed. Alternatively, the user may
specify one of the following keywords:

MIN minimum possible settling delay (0 seconds)
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DEF default settling delay (set to the channel’s inherent settling delay)
MAX maximum possible settling delay (60 seconds)
The resolution of the settling delay is 10 microseconds (0.00001 seconds).

The second parameter is a channel list. The channel delay value is applied
to each channel in the channel list. Note that the DEF (default) value could
be different for each channel as it depends on the type of relay being used.

If a path is specified as part of the channel list, each channel that comprises
the path has its delay set to the value specified in the command.

At power-up, and after “*RST” reset, the value is DEF.

The current relay settling time can be read by using the query
[ROUTe:]CHANNnel :DELay? <channel list>

The reply to this query is a comma-separated list of floating point values, one
per channel in the channel list. For example, the query

CHAN:DELAY? (@5(10:13))

may return the reply
0.002, 0.002, 0.005, 0.002

ROUTe:CONFidence Command Summary

The “ROUTe:CONFidence” commands provide two different means of
confirming that the relay channels are placed in the proper closed or open
states. The user may enable monitoring across all relay channels in the
system with the command:

[ROUTe:]CONFidence:STATe { ON | OFF | 1 ] 0 }

When the value specified is ON or 1, the monitor mode is enabled. Ifitis
OFF or 0, the monitor mode is disabled. When the monitor mode is enabled,
each time a channel is switched, the embedded software reads back the
state of the relay (where hardware permits) and compares the read back
state with the programmed state. If the read back state matches the
programmed state, no action is taken. If the read back state does NOT
match the programmed state, an error is placed on the SCPI error queue.
The query “ROUTe: CONFidence:STATe?” may be used to read back
whether the monitor mode is enabled or disabled.

ROUTe:VERIify? Query Summary

The “ROUTe:VERIfy?” query allows the user to send a query to read back
and compare the state of a set of channels and to report whether the relay
channels are in the programmed state. The query

[ROUTe:]:VERiTy? <channel list>

can be used to initiate the comparison and report the results of the
comparison. The reply to the command consists of a series of “1” or “0”,
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each separated from each other by a single ASCII space character. The
reply has one entry for each of the channels in the <channel list>. A value of
“1” is returned if the corresponding channel is read back in the proper state,
while a value of “0” is returned if the corresponding channel is in the wrong
state.

So, the query
VERIFY? (@1(0:3))
Might return a query of
1011

Indicating that channels 1(0), 1(2), and 1(3) are in the proper state, while
channel 1(1) read back an incorrect state.

Is returned. If there are three channels which read back in the incorrect
state, the reply might be

(@2(0),2(1),7(19))

Indicating that channels 0 and 1 on plug-in module #2, and channel 19 on
plug-in module 7 are reading back an incorrect state.

Each of the plug-in modules “knows” whether the read-back line is normal,
inverted, or cannot be read. This will be part of the information that is
uploaded from the plug-in module. However, it is possible for the user to
overwrite this setting by using the following command:

[ROUTe:JVERiFy:MASK { NORMal | INVerted | X }, <chan list>

This selects whether the read-back verification state is expected to be the
same as the state written (NORMal), opposite of the state written (INVerted),
or is ignored in the “VERIFY?” comparison (X).

So, the commands
VERIFY:MASK INV, (@1(0:13))
VERIFY :MASK NORM, (@2(0:19))
VERIFY:MASK X, (@1(14:20))

Select inverted read back for channels 0 through 13 on plug-in module #1,
normal read back for channels 0 through 19 on plug-in module 2, and ignore
read back for channels 14 through 20 on plug-in module #1. Note that after
executing these commands, the query

VERIFY? (@1(14:20))
ALWAYS returns
1111111
because these channels cannot cause a verify failure.

The present setting for the verify masks can be read using the query
[ROUTe:] VERify:MASK? <channel list>

This query returns a comma-separated list identifying the present setting for
the mask for each of the channels in the channel list. So, the query
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VER:MASK? (@1(0:1),2(0:1),1(14))
would return the reply
INV, INV,NORM,NORM, X

The “ROUTe:VERIfy:ALL?” query allows the user to send a single query that
checks the state of EVERY (supported) channel in the system. This query
returns a single reply of “1” if all channels verify correctly. If any channel fails
verification, the reply “0” is returned. The user may then read the system
event queue (“SYSTem:EVENLt?” query) to determine which channels failed
to verify properly.

ROUTe:ORDer Command Summary

The relay operating sequence for channels may be set by using the
command

[ROUTe:]ORDer { MBB | BBM | IMMediate },<module list>
can be used to select the order in which the channels are opened or closed
while executing on a scan list. If a channel is set to break-before-make mode
(BBM), then the channel that is currently closed on the scan list is opened
BEFORE the channel is closed. If the channel is set to make-before-break
mode (MBB), then the channel will be closed before the currently closed

channel is opened. If the mode is set to immediate (IMM), then the order is
undefined and could happen in either order.

The command
ORDER BBM,1,3,5,7

Sets the order of the switch cards in slots 1, 3, 5, and 7 to Break-Before-
Make.

Note that certain switching topologies, such as a blocking matrix, may make it
impossible for a channel to be set to make-before-break (MBB). In this case,
an attempt to set a channel to make-before-break results in an error being
placed on the SCPI error queue and the command will be ignored.

The present switching order can be read by using the query
[:ROUTe:]ORDer? <module list>

A comma-separated reply, with one element for each channel on the channel
list, is returned for this reply. The query

ORDER? 1,2,3,7,8,9
Might return a reply of
BBM,BBM,MBB,MBB, IMM, BBM
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SEQuence Command Summary

The “SEQuence” command allows the user to define one or more named
sequences. These sequences will be referred to in this section as user
scripts. Each user script can contain one or more of the following operations:

Operate one or more switches on one or more modules.

Execute a stimulus, measurement, or configuration SCPI command
supported by a plug-in module.

Call a subroutine, which is another named sequence
Generate a trigger to that is input to the trigger control block
Wait for a fixed amount of time

Repeat a loop a fixed number of times (one loop per sequence, no nested
loops)

Jump unconditionally to a portion of the sequence

Check if the last reading was above the alarm limit, and branch based on
the alarm condition

Check if the last reading was below its alarm limit, and branch based on
the alarm condition

Set the gain to be used when making subsequent measurements
Set the offset to be used when making subsequent measurements

Set the upper alarm limit to be used for comparison when making
subsequent measurements

Set the lower alarm limit to be used for comparison when making
subsequent measurements

Set the units of measurement to be stored along with the measurements
for subsequent measurements

The “SEQuence” command summary is shown below.

[[ROUTe]

:SEQuence
:CATalog?

:DEFine seguence name
:FIRSt? seqguence name
NEXT? seguence name

:STEP “commands”

:END
:CLEar <channel list>

:SELect? <channel list>

:DELete sequence hame
tALL
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:INITiate sequence name
:STATus?
:RESult?
:STORe seguence name
:DELete sequence name
tALL
:RECall sequence name
tALL
AUTO {ON]JOFF ] 1] 0%}
AUTO?
:POWeron seguence name
AUTO {ON]JOFF ] 1] 0%}
AUTO?

A sequence is a set of user-defined command that are executed in one of two
ways. Once a sequence is defined, it may be executed immediately, via the
“SEQuence:INITiate” command, or it may be executed as part of a scan list,
by associating sequences to channels with the “SEQuence:SELect”
command.

There are both named sequences and unnamed sequences. Unnamed
sequences may only be defined using the “SEQuence:SELect” command.

The format of this command when using an unnamed sequence is:
SEQuence:SELect ‘““<commands”>,<channel list>

For example:
SEQ:SEL “SENSE:VOLT:DC 10,0.01,(@11);READ? (@11)”,(@1(0:3))

This example shows an unnamed sequence used to set up the measurement
device (e.g. DMM) in slot 11 to make a DC voltage measurement when any
of the channels 0 to 3 for the switch card in slot #1 is closed during a scan or
alarm monitor list.

A named sequence is defined with a set of sequence commands. The first
command is the “SEQuence:DEFine” command. This identifies the name of
the sequence to be defined.

Following the “SEQuence:DEFine” commands, one or more
“SEQuence:STEP” commands identify the command(s) to execute. The
sequence definition is concluded when the “SEQuence:END” command is
received.

A sequence may be executed directly, by use of the “SEQuence:INITiate”
command. This command arms and begins executing the named sequence.

A sequence may also be executed indirectly, while the alarm monitoring list is
executing or when a scan list is executing.
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SEQuence:CATalog Query

The “SEQuence:CATalog” query is used to read the names of all of the user
scripts (programs). The format for this query is:

SEQuence:CATalog?

This query returns a list of comma-separated user-defined sequence names.
Each script that has been defined with the “SEQuence:DEFine” command (or
recalled from nonvolatile memory) is returned.

Sequence names are
MY_SCRIPT,SCRIPT2,READ_DATA_POINTS,LONG_LIVE_RON_PAUL

SEQuence:DEFine Command and Queries

The user MUST send a “SEQuence:DEFine” in order to begin defining the
user script. The format for this command is:

SEQuence:DEFine <sequence name>

The <sequence name> parameter identifies the name of the sequence.
Sequence names look very much like path names. They begin with a letter
(A-Z), with each following letter a letter (A-Z), number (0-9), or the underscore
(_). The minimum sequence name is 1 character, and the maximum
sequence name is 40 characters long.

Sequence names may be specified and referenced in upper and lower case,
but they are stored in upper case. The <sequence name> specified must be
unique. It cannot be the same as a previously defined path name, or any
reserved keyword (for example, you cannot have a sequence names
“SEQUENCE” or “CLOSE?”, since these are keywords). If the <sequence
name> has already been defined, the command fails and an error is placed
on the SCPI error queue.

The present definition for a sequence can be read back by the user by using
two different queries. The first query begins the process of reading the
definition of the sequence. The format for this query is:

SEQuence:DEFine:FIRSt? <sequence name>

This query returns the first line of the user script identified by the sequence
name. The reply includes the short-hand version of the command header
(“SEQ:STEP”), and the sequence command step is enclosed in double
quotes and shifted to upper case characters. So, for example:

SEQ:STEP ““CLOSE (@1(10,23))”

After the first reply is read, the user specifies one or more of the following
queries:

SEQuence:DEFine:NEXT? <sequence name>

After each query is sent, the next line in the user script is returned to the
user.

When there are no more steps in the user script to read back, the reply:
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END OF SEQUENCE <sequence name>

SEQuence:SELect Command

The SEQuence:SELect command allows the user to associate a sequence to
execute when any channel or path is closed during the execution of the scan
list or the alarm monitor list. This command associates a named sequence
with the channel(s) and path(s) specified.

The format for this command takes a sequence name as the first parameter,
and a channel list as the second parameter:

SEQuence:SELect <sequence name>,<channel list>

With this command, the sequence identified by <sequence name> must be
have been previously defined (with the SEQuence:DEFine statement) before
the sequence can be associated with the channel list.

The query form of the command may be used to read back the currently
selected sequences for each channel or path on the <channel list>. The
format of the query is:

SEQuence:SELect? <channel list>

The reply to this query identifies the sequence name associated with each
channel or path on the channel list. Each sequence name is separated from
the next with a comma. If there is no sequence associated with the
corresponding channel, the keyword NONE is returned. For example, the
query:

SEQuence:SELect? (@1(0,2),PATHXYZ,3(4:7))

might return:
NONE, TESTABC, SEQ999, NONE , EXAMPLESEQ_ 22 ,NONE ,NONE

Indicating there is no sequence associated with channels 1(0), 3(4), 3(6), and
3(7), while the sequence “TESTABC” is associated with channel 1(2), the
sequence “SEQ999” is associated with path “PATHXYZ”, and the sequence
“‘EXAMPLESEQ_22” is associated with channel 3(5).

SEQuence:STEP Commands

The SEQuence:STEP command allows the user to define a new step in a
sequence. This command may either be a SCPI command that is sent to one
(or more) cards to execute, or it may be a flow control type command that
affects the execution of the sequence itself.

The command in the “SEQuence:STEP” is added in the order the command
is sent. This must follow a “SEQuence:DEFine” command, and the new step
is considered part of the sequence that was specified in the
“SEQuence:DEFine” command.

The typical form of the sequence command is:
SEQuence:STEP “<sequence command step>”’
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Where <script command step> consists of a valid SCPI command that is
implemented by one or more cards, or the main embedded software.

Note that only a SINGLE command can be specified inside the
“SEQuence:STEP”. Multiple commands, separated by semi-colons, are not
allowed and will result in a syntax error being placed in the SCPI error queue
when the command is parsed. For example, the statement:

SEQ:STEP “CLOSE (@1(0)) ; OPEN (@1(3))~
is not allowed.

Valid commands will be documented with each plug-in module. For the
switch cards, valid commands are “OPEN” and “CLOSE”. For the DMM, they
consist of configuration commands (“CONF”), sense commands (“SENSE”),
read commands (“READ?”), and fetch commands (“FETCH?")

Each plug-in card can support a different command set. The manual for the
plug-in card will identify which commands may be executed in a sequence.

A typical DMM plug-in card may, for example, support the following

commands
SENSE
:VOLT
:DC [<range> [, <resolution>] ]
:AC [<range> [, <resolution>] ]
:RES [<range> [, <resolution>] ]
:FRES [<range> [, <resolution>] ]
READ?
While a D/A card may support the following commands
SOURce
:VOLT <voltage>, <channel list>
OUTPut
:STATE {ON]JOFF]1]0}, <channel list>

In the following example, assume there is a DMM plug-in module with
address 2, a D/A module with address 3, and switch cards with addresses 1
and 4. A sample sequence definition might be:

(Note: The sequence numbers shown are for explanation purposes, these
numbers are NOT sent as part of the command.)

1. SEQ:DEF EXAMPLESEQ

SEQ:STEP “CLOSE (@4(13,15))”

SEQ:STEP “SENSE:VOLT:DC 10.0,0.001,(@12(0))”
SEQ:STEP “CLOSE (@1(16))”

SEQ:STEP “SET GAIN = 1.025”

SEQ:STEP “SET OFFSET = -0.012”

SEQ:STEP “SET UNITS= VDC”

SEQ:STEP “SET ALARMHI = 3.625”

® N o bk w0
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

SEQ:STEP “SET ALARMLO = 1.877”
SEQ:STEP “SET ALARMHI = ON”
SEQ:STEP “SET ALARMLO = OFF”

SEQ:STEP “READ? (@12(0))”

SEQ:STEP “OPEN (@1(16))”

SEQ:STEP “READ? (@12)~

SEQ:STEP “CALL EXMPLSUB_99”

SEQ:END

SEQ:DEF EXMPLSUB_99

SEQ:STEP “OUTP OFF, (@3(0:2))”
SEQ:STEP “SOURCE:VOLT 1.5, (@3(0))”
SEQ:STEP “*SOURCE:VOLT 2.25,(@3(1))”
SEQ:STEP *“SOURCE:VOLT 4.75, (@3(2))”
SEQ:STEP “OUTP ON, (@3(0:2))”
SEQ:END

The example above defines two distinct sequences. These are named
“‘EXAMPLESEQ’, in lines (1) through (8), and “EXMPLSUB_99”, in lines (9)
through (15). The first sequence, “EXAMPLESEQ”, calls the second

sequence.

The first sequence (EXAMPLESEQ) performs the following sequence of

operations:

2. Close channels 13 and 15 on the card in slot 4

3. Set up the DMM in slot 12 to make a DC Voltage measurement in the
10V
Close channel 16 on the card in slot 1
Set the gain to apply to subsequent measurements (e.g. the “READ?”
in the 12).

6. Set the offset to apply to subsequent measurements (e.g. the
“‘READ?” in the 12).

7. Set the units of measurement to record in the measurement buffer to
“VDC” for subsequent measurements

8. Sets the upper alarm limit to 3.625 for subsequent measurements

9. Sets the lower alarm limit to 1.877 for subsequent measurements

10. Enables the upper alarm limit detection

11. Disables the lower alarm limit detection.

12. Reads the DMM in slot 12. At this point, the measurement will

(a) Be scaled with a gain of 1.025
(b) Have an offset of -0.012 added
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(c) Be compared to the upper limit of 3.625. The ALARMHI indication
will be set in the measurement results buffer and also the next “IF
ALARMHI” sequence step will evaluate as true

(d) Store the measurement in the measurement results buffer
13. Open channel 16 on the relay module in slot 1

14. Reads the DMM in slot 12. All of the steps 12 a through 12 d will
repeat with the new reading

The second sequence first disables channels 0 through 2 on the DAC module
in slot 3 (line 10). It then sets the DAC channel 0 to 1.5 volts (line 11), DAC
channel 1 to 2.25 volts (line 12), and DAC channel 2 to 4.75 volts (line 1#). It
then turns the output of all three DAC channels on (line 14).

Sequence Name and Label Semantics

Sequence names consist of 1 to 40 characters. They must begin with a letter
(“A” to “Z”). The first letter may be followed by one or more characters
consisting of the letters (“A” to “Z”), the numbers (“0” to “9”) and the
underscore (“_"). Upper and lower case characters are equivalent, so letter
case is ignored. Sequence names, and labels within sequences, must be
unique throughout all defined sequences.

Sequence names must be unique with respect to path names. A single name
may NOT be used for a path name and a sequence name.

Sequence labels must begin with the “$” character. The remainder must
conform to the rules specified above for a sequence name (that is, 1 to 40
characters, first must be alpha, and so on).

Sequence Flow Control Statements

The sequencer supports the following flow control statements:
CALL <sequence name>
RETURN
GOTO <label>
IF <condition> GOTO <label>

The “CALL” statement executes another, previously defined sequence.

The “RETURN?” statement stops execution of the sequence immediately and
returns to the caller (if any), or stops the execution of the sequence if it was
not called by another sequence.

The “GOTO” command branches unconditionally to the statement that
contains the label.

The “IF <condition> GOTO <label>" will branch to statement that contains the
label if the condition evaluates true. If not, control will drop to the next
statement.
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These commands may be specified inside a “SEQuence:STEP” command.

Sequence Wait Statement

The sequencer supports a wait statement. This statement causes the
sequencer to idle for the specified amount of time. The format for this
statement is:

WAIT <time>
This command waits for <time> to elapse before continuing. This is a value

in seconds from 10 microseconds (0.00001) to 30 minutes (1800.0), with 10
microsecond resolution.

Sequence Trigger Statement

The sequencer supports a trigger statement. See Figure 6-3 for a Trigger
Control Block Diagram. This trigger generates a pulse on the “Trig from
SCAN1” line in the trigger control block.
The format for this statement is:

TRIGGER
The result of generating the trigger on the “Trig from SCAN1” line is
determined by the configuration of the trigger control block and the

programming of the individual plug-in cards. The action taken by the plug-in
cards in response to a trigger is defined by the cards themselves.

Sequence Set Statements

The sequencer supports several SET statements. The gain, offset, units of
measurement, alarm limits, and alarm enable condition can be set using the
SET statements. The format for these statements is:

SET GAIN = <gain>

SET OFFSET = <offset>

SET UNITS = <units>

SET ALARMHI = <alarm lit>
SET ALARMHI = ON

SET ALARMHI = OFF

SET ALARMLO = <alarm limit>
SET ALARMLO = ON

SET ALARMLO = ON

SEQuence:INITiate Command

The “SEQuence:INITiate” command is used to select a sequence and begin
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running it.
The format for this command is:
:SEQuence: INITiate <sequence name>

The <sequence name> is the name of a sequence that has been previously
defined with the “SEQuence:DEFine” command.

SEQuence:STATus? Query

The “SEQuence:STATus?” query returns the status of the sequence. The
values returned are:

Value | Status

0 No sequences are defined

One or more sequences defined, sequencer idle

Sequence presently running

Sequence paused at breakpoint
Sequence terminated by “ABORT” command
Sequence completed

| (WIN|—-

Note that once a sequence is completed, the value of 5 will be returned until

a new sequence is defined (which will return a value of 1), all sequences are
cleared (which will return a value of 0), or the “SEQuence:INITiate” command
is received.

SEQuence:DELete Command

The “SEQuence:DELete” commands are used to delete one sequence, or all
sequences, from volatile memory. These commands do not affect sequences
that have been stored in nonvolatile memory.

There are two formats for this command:

:SEQuence:DELete <sequence name>
:SEQuence:DELete:ALL

The first format specifies a particular sequence name. In this case, only the
named sequence is deleted. If the sequence name is not recognized, an
error is placed on the SCPI error queue.

SEQuence:STORe Commands

The “SEQuence:STORe” command is used to store a previously defined
sequence into nonvolatile memory. When this command is executed, the
sequence, and every sequence that is CALL-ed from the sequence, is stored
to nonvolatile memory.
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If there is insufficient memory to store the sequence(s), an error is placed in
the SCPI error queue.

The format for this command is:
:SEQuence:STORe <sequence name>

Another format of the command may be used to remove the sequence(s)
from nonvolatile memory. There are two formats for this version of the
command:

:SEQuence:STORe:DELete <seqguence name>
:SEQuence:STORe:DELete:ALL

The first variant of the command deletes only the named sequence from
nonvolatile memory.

The second variant of the command deletes all previously stored sequences
from nonvolatile memory.

SEQuence:RECall Command Summary

The “SEQuence:RECall” commands are used to recall sequences from
nonvolatile memory. These commands can also be used to select a
particular sequence to recall and execute at power-up.

The “SEQuence:RECall” command tree is shown below

:RECall <sequence name>

tALL

tAUTO {ON]JOFF ] 1] 0%}

:AUTO?

:POWeron <sequence name> | NONE
:AUTO {ON]JOFF ] 1] 0}
AUTO?

:POWeron?

The command “SEQuence:RECall:ALL” recalls all store sequences from
nonvolatile memory.

The “SEQuence:RECall:AUTO” command determines whether the
sequences are all recalled at power on. If this is set to ON (or 1), ALL
sequences from nonvolatile memory are automatically recalled at power-up.
If this is set to OFF (or 0), no sequences are recalled from nonvolatile
memory, with the possible exception of the power-up sequence as described
below.

The “SEQuence:POWeron” command identifies the sequence to recall and
execute at power-on. This enables the user to run a sequence automatically.
Note that the System will require several seconds to boot-up, so this
sequence recall and execution process is NOT fast enough to place the unit
into a safe state.

The command can be sent with either a sequence name which must already
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be defined and stored in nonvolatile memory. Alternatively, the command
can be sent with the keyword “NONE?” to indicate that NO sequence is to be
recalled and executed at power-on.

The “SEQuence:POWeron?” query can be used to request the name of the
sequence that is recalled at power-on. The query will return the name that is
selected for power-on recall, or the keyword “NONE”.

The “SEQuence:POWeron:AUTO” command is used to enable or disable the
recall and execution of the power-on sequence. If this is ON (or 1), the
power-on sequence will be recalled and executed. If this is OFF (or 0), the
power-on sequence will not be recalled or executed. Note that when the
“SEQuence:POWeron?” value is set to NONE, this automatically turns this
value off. Also, if the power-on sequence is deleted from nonvolatile
memory, this will also disable the recall of the power-on sequence. Finally,
when the “SEQuence:POWeron” command is set to a sequence name, the
power-on recall is automatically enabled.

CALCulate Command Summary

The CALCulate command tree is shown below:

:CALCulate
:SCALe
:GAIN <gain> [ , <channel list> ]
ZGAIN? <channel list>
:OFFSet <offset> [ , <channel list> ]
:OFFSet? <channel list>
:STATE {ONJOFF] 1 ] 0 } [ , <channel list> ]
:STATE? <channel list>
UNIT <units>” [ , <channel list> ]
SUNIT? <channel list>
LIMIt
:LOWer <threshold> [ , <channel list> ]
:STATe {ONJOFF] 1 ] O } [ , < channel list> ]
:STATe? <channel list>
LOWer? <channel list>
:UPPer <threshold> [ , <channel list> ]
:STATe {ONJOFF] 1 ] O } [ , < channel list> ]
:STATe? <channel list>
:UPPer? <channel list>

Each of these commands may include an optional channel list parameter.
When a channel list is specified, these commands affect the behavior of a
scan list. When no channel list is specified, these commands affect the
measurements made in immediate command mode.
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With a Channel List

When a channel list is present, these commands affect the scan list
operation. Each command associates a gain, offset, high and low alarm
limits, and units of measure with channels specified in the channel list. When
the channel, or path, is closed during the execution of a scan list or alarm
monitor list, and subsequent measurements are made from a plug-in module,
the gain and offset are applied to measurements made from any plug-in
module that is read as part of the sequence associated with that channel via
the “SEQuence:SELect” command.

Next, the scaled measurement result is compared against the upper and
lower limits assigned for the channel or path. If the scaled reading is higher
than the upper limit, or lower than the lower limit, then an alarm condition has
been detected. The alarm status for each measurement can be read back
along with the measured value. Consult the “FORMat Command Summary”
section of this document for a discussion of how to read back the alarm
status.

With No Channel List

When no channel list is included, these commands set the gain, offset, and
units of measure, and upper and lower alarm limits for all channels in the
system. No channel list is identical to specifying a “wild card” that matches
all channels in the system.

CALCulate:SCALe Command Summary

A gain and offset can be set for individual channels or for a path as a single
entity. The gain will be applied to any measurement made during the
execution of a sequence associated with the channel (or path) after the
channel (or path) has been closed during a scan list or alarm monitoring scan
list. The gain and offset are applied only if the gain and offset are enabled for
that channel or path.

The command
CALCulate:SCALe:STATe {ON]JOFF|1]0} [ , <channel list> ]

is used to enable or disable the application of the gain and offset to
measurements. If a channel list is present, this command affects the
measurements made during the execution of the scan list. If the state is set
to ON or 1, the gain and offset for the channel or path is applied to the
measurements made for the channel or path during the execution of the scan
list. If the state is set to OFF or 0, the gain is effectively set to 1 and the
offset is set to 0. When the state is ON, every measurement made during the
execution of the sequence following the closure of the channel or path is
scaled using the formula

scaled reading = (measurement * gain) + offset

The scaled reading will be what is stored by the system and retrieved
subsequently with the “FETCH?” query. If alarm limits are enabled, the
scaled reading is used to compare against the limits rather than the raw
measurement.
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When no channel list is used with the “CALCulate:SCALe:STATe” command,
this command enables or disables the application of the gain, as specified
with the “CALCulate:SCALe:GAIN” command, and the offset, as specified
with the “CALCulate:SCALe:OFFSet” command, with any reading from a
plug-in card. If the state is ON or 1, the gain and offset are applied to any
measurement made from one of the plug-in cards, and any measurement of
the power supply voltages made with the “MEAS?” query.

The command used to set the gain is:

CALCulate:SCALe:GAIN { <gain> | MINimum | MAXimum |
DEFault }[, <channel list> ]

This command sets the gain for every channel or path in the <channel list> to
the value specified in <gain>. The range of values accepted for the <gain>
are +/- 1.0E37. The values for the reserved keywords MINimum, MAXimum,
and DEFault are shown below:

MINimum -1.0E37
MAX Emum 1.0E37
DEFault 1.0

For example, the command
CALC:SCALE:GAIN 1.5,(@1(0),2(22),MYPATH))

Sets the gain for channels 1(0), 2(22), and path MYPATH to 1.5. When these
channels or paths are operated as part of a scan list, this gain value will be
applied to any measurements made as part of the sequence assigned with
the “SEQuence:SELect” command for the channel.

However, the command
CALC:SCALE:GAIN 1.5

Applies the gain value of 1.5 to all subsequent measurements made in
immediate mode, and the command

SEQ:STEP:COMMAND ““CALC:SCALE:GAIN 1.5~

indicates that all subsequent user program steps should apply a gain of 1.5 to
any measurements made.

When no <channel list> is supplied, this command instructs the system to set
the gain factor for all subsequent measurements from any measurement
device. When used as part of a sequence, this command instructs the
system to apply the gain factor to measurements made during the execution
of the sequence.

The query

CALCulate:SCALe:GAIN? <channel list>
can be used to read back the presently set gain or offset for the channels and
paths in the <channel list>. The reply to this query is a list of comma-
separated values. Note that the programmed gain value will be returned

regardless of whether “CALCulate:SCALe:STATE” is on or off. For example,
the query

CALC:SCALE:GAIN? (@1(0),MYPATH,2(0:2))
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Will return a total of five values; one for each of four channels, and another
for the gain associated with the path named MYPATH. A sample reply is
shown below:

1.0,2.25,-3.0E+19,2.25,160.0

The command to set the offset is:

CALCulate:SCALe:OFFSet { <offset> | MINimum |
MAXimum | DEFault } [ , <channel list> ]

This command sets the offset for every channel or path in the <channel list>
to the value specified in <offset>. The range of values accepted for the
<offset> are +/- 1.0E37. The values for the reserved keywords MINimum,
MAXimum, and DEFault are shown below:

MINEmum -1_0E37
MAXimum 1.0E37
DEFault 0]

The query
CALCulate:SCALe:0OFFSet? [ <channel list> ]

can be used to read back the presently set offset for the channels and paths
in the <channel list>. As with the gain, the presently programmed offset is
returned for the channels in this query regardless of whether
“CALCulate:SCALe:STATE” is on or off.

The final command in this group is the “CALCulate:SCALe:UNIT” command.

This command is used to set the measurement units string for the channel or
path. This measurement units string appears along with the measured value
returned in the reply for the “FETCH?” query.

The command format is

CALCulate:SCALe:UNIT “<units>” [ , <channel list> ]
The <units> is a series of zero to 10 characters, including the characters “A”
through “Z”, “a” through “z”, “0” through “9”, and the underscore. The case of
the characters is maintained by the system and maintained by the system
when reporting measurement results returned for the “FETCH?” query. The

value may be enclosed in single (‘) or double (“) quotes. The power-up and
reset default value for this is the empty string (*”).

The present value for the measurement units may be requested with the
query

CALCulate:SCALe:UNIT? [ <channel list> ]
This query returns a single unit for each channel or path in the list. If there is

more than one channel or path in the <channel list>, each units string in the
reply will be separated from the other by a comma. For example, the query:

CALC:SCALE:UNIT? (@1(0),MYPATH,2(10,11))
might return a reply such as

“VDC”,”’ohms™,”RPM”, ”Widgets”
While the query
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CALC:SCALE:UNIT?

might return the reply
‘lADC’!

CALCulate:LIMit Command Summary

The “CALCulate:LIMit” commands are used to specify an upper and lower
limit value for the measurements. These commands may also be used to
enable or disable the comparison of a measured value against the upper or
lower limit.

The “CALCulate:LIMit:LOWer” command is used to set the lower limit value.
The “CALCulate:LIMit:UPPer” command is sued to set the upper limit value.
The formats for these commands are

CALCulate:LIMit:LOWer { <limit> | MAX | MIN | DEF}
[, <channel list> ]

CALCulate:LIMit:UPPer { <limit> | MAX | MIN | DEF }
[, <channel list> ]

These commands set the lower or upper limit for each channel or path in the
<channel list> to the value specified. The range of values accepted is -
1.0E37 to +1.0E37. The keyword MAX may be used to specify 1.0E37. The
keyword MIN may be used to specify the value -1.0E37. The default value
(DEF) for the lower limit is -1.0E37, while the default value for the upper limit
is +1.0E37.

The present value of the limits may be read back by using the queries
CALCulate:LIMit:LOWer? [ <channel list> ]
CALCulate:LIMit:UPPer? [ <channel list> ]

These queries will return the presently programmed lower or upper limit for
each channel or path on the <channel list>. If the <channel list> contains
more than one channel or path, the reply will include commas between the
limit values.

For example, the query
CALC:LIM:LOWER? (@1(0),MYPATH,2(25))

might return the reply
-100.0,1.25E+9,1999.99

The power-up default value for the lower limit is -1.0E37. The power-up
default value for the upper limit is +1.0E37.

The lower limit will not be used for comparison against measured values
unless the limit is enabled for the channel. Likewise, the upper limit will not
be used for comparison against the measured value unless the upper limit is
enabled. At power-up, and after reset, the both the lower and upper limits are
disabled. The commands

CALCulate:LIMit:LOWer:STATe { ON | OFF | 1 ] 0 }
[.<channel list>]
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CALCulate:LIMit:UPPer:STATe { ON | OFF | 1 ] 0 }
[,<channel list>]

are used to enable or disable the lower and upper limits. When the value is
ON or 1, the lower or upper limit is enabled. When the value is OFF or 0, the
lower or upper limit is disabled. The following queries may be used to
determine the limits are currently enabled for the specified channels or paths:

CALCulate:LIMit:LOWer:STATe? [ <channel list> ]
CALCulate:LIMit:UPPer:STATe? [ <channel list> ]

The reply includes a single response for each channel or path in the
<channel list>. If the channel’s limit is enabled, the reply will be 1. If the
channel’s limit is disabled, the reply will be 0. Multiple replies are separated
by commas. For example, the query

CALC:LIM:UPPER:STATE? (@MYPATH,1(0),2(22))
might return the reply

1,0,1
While the query

CALC:LIM:UPPER:STATE?

Would return
1

If the alarm limit checking is enabled for the immediate mode command
execution.

Indicating the upper limit for the path named “MYPATH?” is enabled, the upper
limit for channel 0 on plug-in module #1 is disabled, and the upper limit for
channel 22 on plug-in module #2 is enabled.

When a upper or lower limit is enabled, and the channel or path is closed as
part of a scan list, any measurement made within the sequence assigned to
the channel or path with the “SEQuence:SELect” command compared
against the (enabled) upper and lower limits for that channel or path.

CALCulate Command Example for Scan List Operation

For example, consider the following sequence of commands
*RST
SCAN (@1(0:3),MYPATH,2(10:13))
SEQ:DEFINE EXAMPLE_SEQ 1
SEQ:STEP READ? (@11)”
SEQ:STEP “READ? (@12)”
SEQ:END
SEQ:SELECT EXAMPLE_SEQ 1, (@1(0:3))
SEQ:SELECT “READ? (@11)”",MYPATH
SEQ:SELECT “READ? (@12)”,2(10:13)
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CALC:SCALE:GAIN 10.0,(@1(0:3))
CALC:SCALE:OFFSET -2.0,(@1(0:3))
CALC:SCALE:GAIN 999.0,MYPATH
CALC:SCALE:OFFSET 48.25,MYPATH
CALC:SCALE:GAIN 1.11E6,2(10:13)
CALC:SCALE:STATE ON, (@1(0:2),MYPATH,2(10))
CALC:LIMIT:LOWER -25.0,(@1(0:2))
CALC:LIMIT:UPPER 75.0,(@1(0:2))
CALC:LIMIT:LOWER:-STATE ON, (@1(2))
CALC:LIMIT:UPPER:STATE ON, (@1(0:2))
INIT

This sequence first executes the reset command (*RST) to reset and disable

all gains and offsets, delete the existing scan list, and reset and disable all
alarm limits.

The example then defines the scan list as the following series of channels
and paths:

1(0),1(1),1(2) ,MYPATH,2(10),2(11),2(12),2(13)

The example then defines a sequence named “EXAMPLE_SEQ_1" that
reads the instruments plugged into slots 11 and 12. It then assigns the
sequence to channels 0 through 3 of the plug-in card in slot 1.

The example then indicates that whenever path MYPATH is closed during the
execution of the scan list, the module in slot 11 should be read.

The example then instructs the 1830 platform to read the module in slot 12
whenever any of the channels 2(10), 2(11), 2(12), or 2(13) are closed.

The example then sets different gain and offset values for the various
channels and paths in the scan list. Note that the gain and offset are NOT
enabled for channels 2(11), 2(12), or 2(13).

The next lines of the example then set the lower limit for any of the channels
1(0), 1(1), and 1(2) to be -25.0; then the upper limit for these channels is set
to 75.0.

The next-to-last two lines enable the lower limit for channel 1(2), and enable
the upper limit for channels 1(0), 1(1), and 1(2).

The last line arms the instrument, which means the scan list is loaded and
ready to begin execution when the instrument is triggered.

When the instrument is triggered, the following sequence would occur
Channel 1(0) is closed.

The device in slot #11 is read.

The measurement is scaled = (meas x 10.0) — 2.0.

The scaled reading is stored in the measurement buffer.

The scaled reading is compared against the upper limit 75.0.

R

The scaled reading is NOT compared against the lower limit.
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7.  The device in slot #12 is read.

8.  The measurement is scaled = (meas x 10.0) — 2.0.

9. The scaled reading is stored in the measurement buffer.

10. The scaled reading is compared against the upper limit 75.0.
11. The scaled reading is NOT compared against the lower limit.
12. Channel 1(0) is opened.

13. Channel 1(1) is closed.

14. The device in slot #11 is read.

15. The measurement is scaled = (meas x 10.0) — 2.0.

16. The scaled reading is stored in the measurement buffer.

17. The scaled reading is compared against the upper limit 75.0.
18. The scaled reading is NOT compared against the lower limit.
19. The device in slot #12 is read.

20. The measurement is scaled = (meas x 10.0) — 2.0.

21. The scaled reading is stored in the measurement buffer.

22. The scaled reading is compared against the upper limit 75.0.
23. The scaled reading is NOT compared against the lower limit.
24. Channel 1(1) is opened.

25. Channel 1(2) is closed.

26. The device in slot #11 is read.

27. The measurement is scaled = (meas x 10.0) — 2.0.

28. The scaled reading is stored in the measurement buffer.

29. The scaled reading is compared against the upper limit 75.0.
30. The scaled reading is compared against the lower limit -25.0.
31. The device in slot #12 is read.

32. The measurement is scaled = (meas x 10.0) — 2.0.

33. The scaled reading is stored in the measurement buffer.

34. The scaled reading is compared against the upper limit 75.0.
35. The scaled reading is compared against the lower limit -25.0.
36. Channel 1(2) is opened.

37. Path MYPATH is closed.

38. The device in slot #11 is read.

39. The measurement is scaled = (meas x 999.0) + 48.0.

40. The scaled reading is stored in the measurement buffer.

41. The scaled reading is NOT compared against the upper limit.
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42. The scaled reading is NOT compared against the lower limit.
43. Path MYPATH is opened.

44. Channel 2(10) is closed.

45. The device in slot #12 is read.

46. The measurement is scaled = (meas x 1.11E6) + 0.0.

47. The scaled reading is stored in the measurement buffer.

48. The scaled reading is NOT compared against the upper limit.
49. The scaled reading is NOT compared against the lower limit.
50. Channel 2(10) is opened.

51. Channel 2(11) is closed.

52. The device in slot #12 is read.

53. The measurement is not scaled.

54. The measurement is stored in the measurement buffer.

55. Channel 2(11) is opened.

56. Channel 2(12) is closed.

57. The device in slot #12 is read.

58. The measurement is not scaled.

59. The measurement is stored in the measurement buffer.

60. Channel 2(12) is opened.

61. Channel 2(13) is closed.

62. The device in slot #12 is read.

63. The measurement is not scaled.

64. The measurement is stored in the measurement buffer.

65. Channel 2(13) is opened.

66. The scan list completes.

The measurement results are returned when the “FETCH?” query is
executed. The various fields of the measurement, such as time stamps,

alarm status, and so on, can be individually enabled for reporting with the
‘FORMAT” commands.
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CALCulate Command Example for Immediate Command Execution

When no channel list is specified with the CALCulate commands, any
measurement read during the execution of subsequent commands uses the
value(s) specified in the CALCulate commands.

For example, consider the following sequence of commands:
1 *RST

2 CONF:VOLT:DC 10.0,0.001,(@11(0))
3 CLOSE (@1(0))

4. READ? (@4(0))

5.  CALC:SCALE:GAIN 2.0
6 CALC:SCALE:OFFSET -0.05

7 CALC:SCALE:UNIT “RPM”

8 READ? (@4(0))

9. CALC:SCALE:STATE ON

10. READ? (@4(0))

11. CALC:LIMIT:LOWER 0.88

12. CALC:LIMIT:LOWER:STATE ON

13. CALC:.LIMIT:UPPER 1.25

14. CALC:LIMIT:UPPER:STATE ON

15. READ? (@11)

Line 1 resets the system, which disables application of gain, offset, units, and
limits and resets these items to their default values.

Line 2 configures the device in slot 11 to make a DC voltage measurement in
the 10 volt range with a resolution of 0.001.

Line 3 closes a single relay

Line 4 takes a measurement from the device in slot 11. No gain or offset is
applied (since they have not been enabled). No units would be returned from
the “READ?” command as they have not been defined.

Line 5 sets the gain to 2.0. Line 6 sets the offset to -0.05. Line 7 marks all
subsequent measurements to report the units as “RPM”.

Line 8 takes a measurement from the device in slot 11. No gain or offset is
applied (since they still have not been enabled). The “RPM” units would be
reported along with the measurement.

Line 9 enables the application of gain and offset for subsequent
measurements.

Line 10 takes a measurement from the device in slot 11. The gain and offset
are now applied to the measurement before it is reported.
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Line 11 sets the lower limit to 0.88. Line 12 enables the lower alarm limit.
Line 13 sets the upper limit to 1.25. Line 14 enables the upper alarm limit.

Line 15 takes a measurement from the device in slot 11. The gain and offset
are now applied to the measurement before it is reported. The scaled
reading is compared against the lower and upper alarm limits.

SENSe Command Interaction

There are several commands within the SCPI definition that are related to the
acquisition of measurements. , FETCh, READ, MEASure, TRIGger, and
INITiate

The “SENSe” command allows the user to set up an instrument. The sub-
elements of the “SENSe” command depend on the type of instrument that is
being configured.

The “INITiate” command instructs the instrument to arm the instrument.
When the trigger that is specified by the “TRIGger” commands are received,
the instrument makes and records a measurement.

The measurement may be read back using the “FETCh?” query. This query
does not actually make a measurement, it merely returns the
measurement(s), if any, that have been recorded previously. A measurement
may be taken once but reported multiple times with the “FETCh?” query.

The “READ?” query is used to both initiate and fetch a measurement. That
is, the “READ?” query is identical to the command sequence:

“INIT ; FETCH?”

The “MEASure?” query combines the functionality of the “SENSe” command
and the “READ?” query. That is, with one “MEASure?” query, the instrument
is configured, initiated, and the measurement result is fetched from the
measurement buffer.

FETCH Query Summary

The “FETCh?” query is used to retrieve measurement results from the results
buffer. The results buffer contains all of the measurements that have been
made during the execution of one of the following:

e Animmediate command (SENSe and INITiate), when the measurements
have been previously been captured but no query has returned the
results.

¢ A scan list, when the channels of the scan list are associated with
measurement instruments in the scan (see the “SEQuence:DEFine” and
“SEQuence:SELect” command descriptions)

o A user-defined script (sequence), where any command that generates a
measurement result is placed in the measurement result buffer.

The measurement results are placed in one of two measurement result
buffers. For immediate mode commands, the results are placed in the
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immediate results buffer. This buffer is read using the “FETCh[:IMMediate]?”
query.

For the scan list and user-defined script, the measurements are placed into
the program measurement results buffer. This buffer is read using the
‘FETCh:PROGram?” query.

The reply to the query is a list of measurement results, if any, from the
specified result buffer. If no measurement results exist, then there will be no
reply to this query.

If measurement results exist, the reply will consist of one or more
measurements. Multiple measurements are separated from one another by
the semicolon character (“;):

<measurement-1> ; <measurement-2> ; ..

Each <measurement> is reported according to the format defined in the
‘FORMat” command. The format command allows the user to include
various items of information, and also to report time stamps in either relative
or absolute terms. Consult the “FORMat Command Summary” in this
document for further details.

In order to prevent overloading the output buffer (especially on the GPIB
interface), the “FETCH:PROGram?” query supports the ability to specify the
first point to read and the number of points to return.

For example, the query:
FETCH:PROG? 20,150

retrieves 150 data records, beginning at the point number 20 (the oldest data
point is point #1).

The first point in the query is “1”. If you specify point “0” as the first
parameter, a SCPI data range error (-222) is returned.

DATA Command Summary

The DATA commands allow the user to specify how the measurement results
are captured during SCAN and SEQUENCE operation. In addition, the DATA
command can be used to read the number of data point (records) that have
been captured thus far. The DATA command can also be used to delete the
oldest points, or all captured points.

The DATA command tree is shown below:

:DATA
-MODE ROLLover | FILL
:POINts?
:DELete <points>

tALL

The “DATA:MODE” is used to select how the system reacts when there is no
more space to capture measurements during a SCAN or SEQUENCE
operation. If the “ROLLover” is mode is selected, then the oldest
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measurements are overwritten with new data. If the “FILL” mode is selected,
then the system stops recording measurements when the memory becomes
full.

The current data mode may be read using the “DATA:MODE?” query. This
will return either “ROLL” or “FILL”.

The number of measurement records presently captured may be read using
the “DATA:POINTs?” query. This query returns a number between 0 and
500000 (or more if the 1830 software can accommodate more data points).

The oldest data points may be deleted by using the command
“‘DATA:DELete”. The user may specify a number of points (1 to 500000). If
the data mode is “FILL,” the system captures new data points. All of the
captured data may be deleted with the command “DATA:DELete:ALL”.

FORMat Command Summary

The FORMat commands allow the user to specify how the measurement
results are reported by the system. When the user executes a “FETCH?”
query, “READ?” query, “MEAS?” query, or any device-specific command that
returns data, the system sends a reply that include the measurement results.
There are a variety of possible fields and formats for the reply. The FORMat
commands allow the user to select which fields are included in the reply and
also how the timestamp is reported.

The FORMat command tree is shown below:

:FORMat
:READINg

:ALARm {ON]JOFF | 1]0%}

ALARM?

:CHANnel {ON]JOF | 1]0}

:CHANnel?

:SOURce {ON]JOFF ] 1] 0%}

:SOURce?

:TIME {ON]JOF | 1]0%}
:TYPE { ABSolute | RELative }
:TYPE?

:TIME?

ZUNIT {ON]JOF | 1]0%}

UNIT?

The general format for readings returned by the “FETCH?” query, “READ?”
query, et cetera is:

<measured value> <units>, <timestamp>, <channel>,
<command>, <alarm>

Multiple measurements in a reply are separated from each other by using the
semicolon (“;").

EADS North America Test and Services SCPI Command Basics 7-75



Model 1830 User Manual Publication No. 980937 Rev. A

The <measured value> can be an integer value, a floating point value, or an
exponential value. The general rules for formatting the reply is:

1. If the measured value is an integer, and can be represented by a signed
32-bit integer, it will be returned in integer format.

2. If the measured value is most significant digit is less than 1.0E7 and
greater than -1.0E7, and is greater than 1.0E-6 or less than -1.0E-6, then
it will be returned in floating point format

3. Otherwise, it will be returned in exponential notation:
<mantissa>E<sign>DDD

Examples:
1.2345000E+015
-1.2345000E-015
9.999999E+307
-9.876543E-307

The <units> field is the units designator that has been associated with the
channel, in a scan list, or has been made active, in immediate or sequence
modes.

The <timestamp> field may be either relative mode, where times are relative
to the beginning of the scan list or user program, or absolute mode, where
timestamps include the date and time of day. The <timestamp> is reported
with 10 microsecond resolution.

The <channel> field indicates the channel or path name that was closed
during the execution of the scan list. For measurements returned as the
result of an immediate command or as a result of a program (user sequence),
this field is not available.

The <command> field holds the SCPI command that made the measurement.
This field is enclosed in quotes.

The <alarm> field indicates whether the measured value was within both
upper and lower limits (0), was below the lower limit (1), or was above the
upper limit (2).

So, with all fields enabled, and the time stamp set to absolute time format, a
reply to the “FETCH?” query might be:

1250.98 ohms,2007/12/20 13:58:23.00123,1(14),11(0)

Which includes the measured value (1250.98), the units string (ohms), the
timestamp in absolute format (2007/12/20 13:58:23.00123), the channel
closed during the execution of the scan list (1(14)), the measurement channel
used to make the measurement (11), and the alarm status (0) indicating the
measurement was below the alarm limit for that channel.

Commands within the FORMat command tree are used to individually enable
and disable the fields of the reporting. Furthermore, it can be used to select
whether the relative time stamp mode or absolute time stamp mode is used.
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FORMat:READing:ALARmM Command Summary

The alarm status can be enabled or disabled by using the command:
FORMat:READINg:ALARm { ON | OFF ] 1 | O }

When the value ON or 1 is specified, the alarm status is included in
measurement results returned by the “FETCH?”, “READ?”, “MEAS?”, or card-
specific query that returns a measurement. When OFF or 0 is specified, the
alarm status is not included. The default value for this field is OFF.

The query
FORMat:READiInNng:ALARM?

may be used to check if the alarm status is presently included in the results.

FORMat:READIng:CHANnel Command Summary

The measurement results may include the channel that was closed during the
execution of the scan list when the measurement was made. The channel
item can be reported for measurements ONLY when the measurements are
made as part of a scan list. They are not available for measurements made
with immediate mode execution, nor from measurements made with a user
program (sequence). This is because, with the exception of the scan list, the
channel to report would be ambiguous.

The channel reporting can be enabled or disabled by using the command:
FORMat:READIng:CHANnel { ON | OFF | 1 ] O }

When the value ON or 1 is specified, the channel that was closed as part of a
scan list when the measurement was made is included in measurement
results. When OFF or 0 is specified, the channel is not included. The default
value for this channel is OFF.

The query

FORMat:READINg:CHANnel?

may be used to check if the channel is presently included in the results.

FORMat:READIng:SOURce Command Summary

The measurement results may also include the source channel that was used
to generate the measurement. The channel will identify the plug-in module,
and may also include the channel on the module if the plug-in module
supports measurements from multiple channels.

For example, if the measurement device is a DMM in slot 11, with only a
single input, the channel descriptor would be:

(@11)

However, if the measurement device is an A/D card in slot 13 that has 12
channels, and the measurement is made on channel 10, the channel
descriptor would be
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(@13(10))

The source channel reporting can be enabled or disabled by using the
command:

FORMat:READing:SOURce { ON | OFF | 1 | 0 }

When the value ON or 1 is specified, the source channel that made the
measurement is included in measurement results. When OFF or O is
specified, the source channel is not included. The default value for this
source channel is OFF.

The query
FORMat:READINg:CHANnel?

may be used to check if the source channel is presently included in the
results.

FORMat:READIng:TIME Command Summary

The timestamp may be included in the measurement results as well. In
addition, the timestamp may be displayed in relative mode, or in absolute
mode.

The timestamp is enabled or disabled with the command
FORMat:READINg:TIME { ON | OFF | 1 ] O }

When the value ON or 1 is specified, the timestamp is included in
measurement results. When OFF or 0 is specified, the timestamp is not
included. The default value for the timestamp is OFF.

The query
FORMat:READINg:TIME?

may be used to check if the timestamp is presently included in the results.

FORMat:READIng:TIME: TYPE Command Summary

The timestamp may be expressed in absolute or relative modes. In absolute
mode, the date and time of day are returned (if the timestamp is enabled in
the measurement).

The timestamp is enabled or disabled with the command
FORMat:READINg:TIME:TYPE { ABSolute | RELative }

When the value ABS or ABSOLUTE is specified, the timestamp is
represented in absolute (date/time of day) format. When the value REL or
RELATIVE is specified, the timestamp is represented in relative (delta time
from the first measurement) format.

The default after power-up or after executing an ““RST” command is
ABSOLUTE.

The query
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FORMat:READINg:TIME:TYPE?

may be used to read the presently selected timestamp type. The query will
return either “REL” or “ABS”.

MEASure Query Summary

The MEASure command is used to measure one of the power supplies or
temperature sensors of the system. The format of the MEASure query for
power supply measurement is:

MEASure[:VOLT[:DC]]? <power supply channel list>

The query returns a single voltage measurement for each power supply
measured. Each measurement is separated from the next by a semicolon.
The format of the reply is determined by the items that are enabled or
disabled. Consult the “FORMat” command summary for a description of
measurement result formats returned by queries.

The “MEASure?” query may be used to measure temperature. There are two
on-board thermistors within the system. These may be read by using the
command:

MEASure:TEMPerature? <thermistor channel list>

The <thermistor channel list> identifies module 0 to select the mainframe as
the “module” to measure. The channels correspond to the thermistor sensor
as follows:

Channel | Thermistor
40 CPU Thermistor #1
41 CPU Thermistor #2
42 Backplane Thermistor #1 (XI1)
43 Backplane Thermistor #2 (XI2)
44 Backplane Thermistor #3 (PXI)

The query returns a single temperature measurement for each thermistor.
The temperature measurement is returned in degrees C. Each measurement
is separated from the next by a semicolon. The format of the reply is
determined by the items that are enabled or disabled. Consult the “FORMat”
command summary for a description of measurement result formats returned
by queries.

Note: The DMM also supports the “MEASure?” query. Consult the DMM-
Specific command summary section of this document for a description of the
syntax and semantics of the “MEASure?” query supported by the DMM.

INITiate and ABORt Command Summary

The “INITiate” command is used to arm plug-in modules to enable them to
make a triggered measurement. In addition, the “INITiate” command is used

EADS North America Test and Services SCPI Command Basics 7-79



Model 1830 User Manual Publication No. 980937 Rev. A

to begin execution of a scan list.

The format for this command is
INITiate[: IMMediate]

Once a plug-in module or scan list is armed, it may be disarmed with the
“‘“ABORt” command. The “ABORt” command immediately halts the execution
of a scan list or user program. In addition, each instrument that is in the
“waiting for trigger” state is placed into the idle state.

SYSTem Command Summary

The SYSTem commands are used to query a variety of system parameters.
In addition, the commands may be used to set a variety of items that are
related to the entire system.

The system command tree, with the exception of the
“SYSTem:COMMunicate” subtree, is summarized below. The
“SYSTem:COMMunicate” subtree is described in subsequent paragraphs of
this document.

:SYSTem
:ERRor?
:EVENt
:COUNT?
:CLEar <event number>
tALL
:EVENT? <event number>
:PREset
:DATE <yyyy> , <mm> , <dd>
:DATE?
:TIME <hh> , <mm> , <ss.ssssss>
:TIME?
:VERSion?
:CPON <module address> | ALL
:CTYPe? <module address>
MODule
:CHANnel
LIST? <module address>
RELay
LIST? <module address>
:LOCK
:REQuest?
:RELease
:OWNer?
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SYSTem:ERRor? Command Summary

Each of the communication interfaces, and each Ethernet session, maintains
a separate error queue. The error queue is a list of up to 30 errors. These
errors are typically caused while interpreting or executing a command from
the interface. When a command is not the cause of an error, the error will be
placed on the system event queue instead. Consult the “SYSTem:EVENt?”
command tree for a description of these commands.

The format for this query is

SYSTem:ERRor?

The reply to this command uses the format:

<error code>,‘“<error message>”
When the system starts up, or the “*CLS” command is received over an
interface, the error queue for that interface is cleared. If the user reads the

error queue with the “SYSTem:ERRor?” query, and no errors are present, the
reply will be:

0,“No error”

As each error occurs due to the interpretation or execution of an error, an
error is added to the error queue for that interface. When the total number of
errors on the error queue reaches 30, and another error is detected, the last
(most recent) error is replaced with the error message:

-350,’Queue overflow”

Each error is removed from the queue in FIFO order. The oldest error is
reported first. As each error is read, the error is removed from the error
queue.

SYSTem:EVENt Command Summary

There is a single system event queue that tracks errors and events that are
not related to commands received over a communication interface. This
gueue holds events and errors related to:

e Power-on event
e Power-on self-test failures

e Communication failures between the 1830 mainframe and the plug-in
cards

¢ Interrupts received from the plug-in cards, such as the reset input on
some switch modules

¢ VERIFY command failures

The “SYSTem:EVEnt” command sub-tree is shown below:
:SYSTem

:ERRor?

:EVENt
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:COUNt?
:CLEar <event number>
tALL
:EVENt? <event number>

The system event queue is held in nonvolatile memory, so that the system
event queue is NOT cleared when the power is turned off. The only way to
remove errors from the system event queue is by using the
“‘SYSTem:EVENT:CLEar” commands.

The system event queue can hold a maximum of 50 errors. Once there are
more than 50 errors, the last event on the event queue is replaced with the
message:

<time stamp> ,50,“Queue overflow”

The system event queue may be read by using the following command:
SYSTem:EVENt? <event number>

Where the <event number> is in the range 1 to 50. The reply to this query
uses the format:

<time stamp>,<event number>,”<event / error message>"

The number of valid events presently in the event queue can be read by
using the command:
SYSTem:EVENt:COUNt?

This query will return a numeric integer value in the range from 0 to 50. A
value of 0 indicates that there are no errors or events on the error queue.

All of the errors and events in the system event queue can be cleared with
the command:

SYSTem:EVENt:CLEar:ALL

A particular event / error in the event queue can be cleared by using the
command:

SYSTem:EVENt:CLEar <event number>
The <event number> is in the range 1 to 50. As each event is cleared, the
higher-numbered events are “moved down” in the queue so that new events
may be stored at the end of the queue, and the count of events is

decremented by one. If there is no error at the specified event number, the
reply will be:

<time stamp>,<event number>,”’No event”
Each of the replies includes a time stamp. The time stamp uses the format:
<year> / <month> / <day> <hour> : <minute> : <second>

Where the <hour> is the hour of the day using a 24 hour clock. An example
time stamp is shown below:

2009/11/17 21:04:36
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SYSTem:PRESet Command Summary

The “SYSTem:PRESet” command places the system and all plug-in modules
into a predefined state. Each plug-in module provides documentation of what
its state is after receipt of the “SYSTem:PRESet” command.

The following are the ONLY changes to the system settings that occur in
response to the “SYSTem:PRESet” command:

o Measurement Memory: Cleared

e Plug-in card state: Determined by the card-specific firmware

SYSTem:DATE Command Summary

The “SYSTem:DATE” command allows the user to change the current date
used in time stamps. The format of this command is:

SYSTem:DATE <year>,<month>,<day>

The <year> is a four-digit number in the range 2008 to 2999. The <month> is
a one- or two-digit number in the range 1 through 9 and 12. The <day> is a
one- or two-digit number in the range 1 to 31 (and must be valid for the
specified <month>, including leap years.

The query “SYSTem:DATE?” can be used to read back the present system
date. The format of the reply is:

<year>,<month>,<day>

SYSTem:TIME Command Summary

The “SYSTem:TIME” command allows the user to change the current date
used in time stamps. The format of this command is:

SYSTem:TIME <hour>,<minute>,<second>

The <hour> is a one or two-digit number in the range 0 to 23. The <minute>
is a one- or two-digit numbers in the range 0 to 59. The <second> is a real
number in the range 0.000000 to 59.999999 (microsecond resolution). Note
that, due to non-real-time performance, this command can take a variable
amount to time to execute, and so the ability to set the clock on the correct
microsecond cannot be guaranteed.

The query “SYSTem:TIME?” can be used to read back the present system
time. The format of the reply is:

<hour>,<minute>,<second>

Here, the <second> is reported as a real-number with microsecond
resolution.
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SYSTem:VERSion? Query Summary

The “SYSTem:VERSIion?” query allows the user to query the system for the
version of SCPI it supports. The reply to this command shall indicate that
version 1999.0 is supported, as shown below:

1999.0

SYSTem:CPON Command Summary

The “SYSTem:CPON” command allows the user to reset to a factory default
state a single plug-in card, or all plug-in cards in the system.

The command accepts a single parameter. This parameter indicates the
card number (0 to 14, except 10) to reset, or it accepts the keyword “ALL” to
indicate that all (up to) 13 plug-in modules, and the 1830 platform itself, is to
be placed into a factory reset state.

The format for this command is thus:
SYSTem:CPON {O0]1]12]13.9] 11 . 14 | ALL }

The value of “0” is used to select just the mainframe, while the values 1
through 14 each select the corresponding plug-in module. The command
“SYSTem:CPON ALL” is equivalent to “*RST".

This command does NOT clear the system event queue or the SCPI and
IEEE-488.2 status structures.

SYSTem:CTYPe? Query Summary

The “SYSTem:CTYPe?” query returns information about the type of plug-in
module and the version of firmware, hardware, and FPGA for the plug-in
module.

The format of the query is:
SYSTem:CTYPe? <module address>

where the <module address> is an integer in the range 0 through 14 (except
10). Module address 0 refers to the mainframe.

The reply to this query is similar to the reply to the “*IDN?” query:

EADS NORTH AMERICA TEST AND SERVICES,<model number>,
<serial number>,<fw rev>-<hw rev>-<FPGA rev>

If the <module address> specified is 0, the reply will be similar to that shown
below:

EADS NORTH AMERICA TEST AND SERVICES, 1830, 123456789,
9.1-1.4-2.5
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SYSTem:MODule Command Summary

The “SYSTem:MODule” commands are a set of commands and queries that
provide the user with the ability to determine the channels that are supported
by the module and the commands that are supported by the module. In
addition, there are commands that can be used to associate a name with a
plug-in module and use the name in lieu of the module address in those
commands that accept a module address.

SYSTem:MODule:CHANnNel:LIST? Query Summary

The “SYSTem:MODule:CHANnNel:LIST?” query allows the user to query the
system to determine what channels are supported by a particular plug-in
card, or by the mainframe itself. Note that channels on a plug-in module
need not be relay channels. Certain plug-in cards, such as an Arbitrary
Waveform Generator or Timer/Counter may have multiple channels that are
used in conjunction with, for example, a “SENSe” command to set up the
channel.

The format for this command is
SYSTem:MODulle:CHANnel :LIST? <module address>
The <module address> is a number in the range 0 to 14 (except 10).

The reply to this command is a comma-separated list that identifies each of
the channel numbers that are supported by the module

The command
SYST:MOD:CHAN:LIST? 1

Might return the following reply:
o, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17

Indicating the valid channels for module #1 are values between 0 and 7, or
between 10 and 17.

If no channels are supported by the module, the reply to the query will be
“NONE".

SYSTem:MODule:RELay:LIST? Query Summary

The “SYSTem:MODule:RELay:LIST?” query allows the user to query the
system to determine what relay channels are supported by a particular plug-
in card, or by the mainframe itself. This is similar to the
“SYSTem:MODule:CHANnNel:LIST?” query, except that this reports only relay
channels. Note that every channel reported in this query will be included in
the “SYSTem:MODule:CHANnNel:LIST?”, but not vice versa.

The format for this command is
SYSTem:MODulle:RELay:LIST? <module address>

The <module address> is a number in the range 0 to 14 (except 10).
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The reply to this command is a comma-separated list that identifies each of
the channel numbers that are supported by the module

The command
SYST:MOD:REL:LIST? 1
Might return the following reply:
o, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17

Indicating the valid relay channels for module #1 are values between 0 and 7,
or between 10 and 17.

If no channels are supported by the module, the reply to the query will be
“NONE”.

SYSTem:COMMunicate Command Summary

The “SYSTem:COMMunicate” commands are a set of commands and
queries that provide the user with the ability set and query various
communication parameters.

The “SYSTem:COMMunicate” command subtree is shown below.

:SYSTem
:COMMunicate
..-.ENAble {ON]OFF]1]0}, {GPIB|JUSB|LAN|WEB}
...ENAble? {GPIBJUSB]LAN|WEB}
..-GPIB
:ADDRess <GPIB address>
-ADDRess?
...LAN
:AUTOip {ON]JOFF ] 1] 0%}
AUTOIp?
:DHCP {ON]JOFF ] 1] 0%}
:DHCP?
:DNS <IP address>
:DNS?
:DOMain “<name>”’
:DOMain?
:GATEway <IP address>
:GATEway?
:HOSTname “<name>”’
:HOSTname?
:IPADdress <IP address>
:IPADdress?
:KEEPalive { <seconds> | MIN | MAX }
:KEEPalive? [ { MIN ] MAX } 1]
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:MAC?
: SMASk <mask>
- SMASk?

SYSTem:COMMunicate:ENABIe Command Summary

The “SYSTem:COMMunicate:ENABIe” command allows the user to enable or
disable various communication interfaces on the system.

The enable / disable state of the interface is stored in nonvolatile memory. It
is maintained even if the power is cycled off and then on.

The format for this command is
SYSTem:COMMunicate:ENABle { ON]JOFF]1]O },
{ GPIB|JUSB|LAN]WEB }

If the LAN is interface is disabled, the WEB interface cannot be accessed
(even if it is enabled), since the WEB interface lies on top of the LAN
interface.

The current enable state of any particular interface may be read with the
“SYSTem:COMMunicate:ENABIe?” query. The query includes the interface
(or class of interface in the case of LAN and WEB), that you are querying.

The reply to this query is either a “1”, meaning the specified interface has a

lock on the system, or “0” meaning it does not.

So, for example, if any web page has a lock on the system, the query:
SYST:COMM:ENAB? WEB

will return “1” if the web page is enabled to communicate with the instrument.

SYSTem:COMMunicate:GPIB:ADDRess Command Summary

The current setting for the GPIB address is set by using the
“‘SYSTem:COMMunicate:GPIB:ADDRess” command. This command takes
an integer parameter and sets the GPIB address for the box to this number.
The GPIB address value must be0 between 0 and 30 inclusive.

The present GPIB address may be read by using the
“SYSTem:COMMunicate:GPIB:ADDRess?” query. This query returns an
integer value in the range “0” to “31”.

SYSTem:COMMunicate:LAN Command Summary

Various attributes of the LAN interface may be configured or query using the
SYSTem:COMMunicate:LAN commands. The command sub-tree for this
command is shown below.

:SYSTem
:COMMunicate
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:LAN
:DNS?
:DOMain “<name>”
:DOMaiIn?
:GATEway?
-HOSTname “<name>”’
:HOSTname?
:IPADdress?
:KEEPalive {<seconds>|MIN|MAX]|DEFault}
:KEEPalive?
:MAC?
PING {ON]JOFF ] 1] 0%}
:PING?
:SMASK?
:MODe { AUTO | MANual }
-MODe?
:MANual
:IPADress <IP address>
:IPADress?
:DNS <IP address>[,<IP address>[,<IP address>]]
:DNS?
:SMAsk <mask>
:SMAsk?
:GATEway <IP address>
:GATEway?

Note that each of these settings is stored in nonvolatile memory. The
settings do not change when the power is cycled, nor when the “*RST” or
“SYSTem:PRESet” commands are received.

SYSTem:COMMunicate:LAN:DNS Command Summary

The current DNS IP address(es) can be queried with the
“SYSTem:COMMunicate:LAN:DNS?” query. The query will return up to 3
four-byte IP addresses that are comma delimited, for example:

192.88.44.137 or 192.88.44.137,192.16.0.1

If “NONE” is returned, then that indicates there are currently no DNS IP
addresses being used.

SYSTem:COMMunicate:LAN:DOMain Command Summary

The “SYSTem:COMMunicate:LAN:DOMain” command assigns the Domain
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Name to the 1830. The format of this command is:
SYSTem:COMMunicate:LAN:DOMain ‘“<name>"’

The <name> is enclosed in quotes, and is a name from 1 to 63 characters.
The first character of the name must be a letter in the range “A” to “Z”. The

[T

remaining characters can be letters, numbers, dashes (“-“), or periods. Blank
spaces are not allowed. For example:

SYST:COMM:LAN:DOM ““www.my1830-works.com”

If this setting is changed with this command, the power to the system must be
cycled for the change to take effect.

The current domain name can be queried with the
“‘SYSTem:COMMunicate:LAN:DOMain?” query. The query returns the
presently set domain name. For example:

www . my1830-works.com
Note that if DHCP is enabled, the DHCP server can change the specified

domain name. In this case, the value set will not be the value returned. Also,
if no domain name has been set, the null-string (two quotes) are returned:

NONE

SYSTem:COMMunicate:LAN:GATEway? Command Summary

The current gateway IP address can be queried with the
“SYSTem:COMMunicate:LAN:GATEway?” query.

The query will return “NONE” if a gateway is not used or a four-byte IP
address, for example:
255.255.44.137

SYSTem:COMMunicate:LAN:HOSTname Command Summary

The “SYSTem:COMMunicate:LAN:HOSTname” command assigns a host
name to the 1830. The format of this command is:

SYSTem:COMMunicate:LAN:HOSTname ‘“<name>"’

The <name> is a string of from 1 to 32 characters. The first character must
be a letter (A-Z). The remaining characters may be letters, numbers, or
dashes (“-“). Blank spaces are not allowed. For example:

SYST:COMM:LAN:HOSTname “1830-Yeah”

If DHCP is enabled, the DHCP server may change the host name for the
instrument.

The current host name can be queried with the
“‘SYSTem:COMMunicate:LAN:HOSTname?” query. The query will return a
quoted string, for example:

“1830-Yeah”
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If no host name is assigned, the query will return a null-string, enclosed in
quotes:

NONE

SYSTem:COMMunicate:LAN:IPADdress? Command Summary

The current IP address can be queried with the

“‘SYSTem:COMMunicate:LAN:IPADdress?” query.

The query will return a four-byte IP address, for example:
192.88.56.244

SYSTem:COMMunicate:LAN:KEEPalive Command Summary

The “SYSTem:COMMunicate:LAN:KEEPalive” command sets the LAN
keepalive timeout, which specifies a number of seconds to keep a LAN
socket active. If there has been no activity on the connection after the
specified timeout, the instrument will send keepalive probes to the client to
determine if it is still available. After the specified timeout, the connection will
be marked as "down" or "dropped".

The format of this command is:

SYSTem:COMMunicate:LAN:KEEPalive { <seconds> |
MINEmum | MAXimum | DEFault }

The <seconds> ranges from 600 (MIN) to 10E6 (MAX), or 0. A value of 0
indicates no time-out, so no keepalive probes will be sent. The value 3600
will be used as a default value.

The current keepalive timeout can be queried with the
“SYSTem:COMMunicate:LAN:KEEPalive?” query. The query will return the
presently programmed keep-alive value.

SYSTem:COMMunicate:LAN:MAC? Query Summary

The “SYSTem:COMMunicate:LAN:MAC?” query reads the Media Access
Control (MAC) address. The format of this query is:

SYSTem:COMMunicate:LAN:MAC?

The query returns a set of six hexadecimal two-digit numbers, each of which
is separated by a single dash, within double quotes. For example:
“1D-42-5A-36-0B-6C”

The MAC address will be set by the manufacturer of the Ethernet interface
chip and cannot be changed.
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SYSTem:COMMunicate:LAN:MANual:DNS Command Summary

The “SYSTem:COMMunicate:LAN:MANual:DNS” command assigns the IP
address of the Domain Name System (DNS) server. The address(es) is only
used if the LAN mode is set to manual. The format of this is:

SYSTem:COMMunicate:LAN:MANUal:DNS { NONE | <IP address>[,<IP
address>[,<IP address>]] }

The <IP address> is expressed in four-byte format. Each byte is in the range
0 to 255.
192.16.11.1

If you want to use more than one DNS server, you can send a comma
delimited string of the IP addresses:

192.16.11.1,192.16.11.0

Furthermore, if there’s no need to use a DNS server, you can send “NONE”
as the parameter to the command.

The current IP address for the DNS server can be queried with the
“SYSTem:COMMunicate:LAN:MANual:DNS?” query. The query will return
“‘NONE” if no DNS servers are used, or a comma delimited string of IP
addresses:

SYSTem:COMMunicate:LAN:MANual:GATEway Command Summary

The “SYSTem:COMMunicate:LAN:MANual:GATEway” command assigns the
default gateway for the 1830. The format of this command is:

SYSTem:COMMunicate:LAN:MANual : GATEway {NONE]<IP address>}

The <IP address> is expressed in four-byte format. Each byte is in the range
0 to 255. For example:

SYST:COMM:LAN:MANual :GATEway 255.255.44.137

If DHCP is active, and a server is found, the default gateway is not used.
However, if no server is found, the gateway will be used.

The default value is “NONE”. This indicates that no default gateway is used.
If this setting is changed with this command, the power to the 1830 system
must be power-cycled or the “SYSTem:COMMunicate:LAN:RESET”
command must be issued for the change to take effect.

The current Gateway IP address can be queried with the
“SYSTem:COMMunicate:LAN:MANual:GATEway?” query. The query will
return “NONE” if a default Gateway is not used, or a four-byte IP address, for
example:

255.255.44.137

SYSTem:COMMunicate:LAN:MANual:IPADdress Command Summary

The “SYSTem:COMMunicate:LAN:MANual:IPADdress” command assigns
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the static IP address to the 1830. The format for this command is:
SYSTem:COMMunicate:LAN:MANual - IPADdress <IP address>
The <IP address> is expressed in four-byte format. Each byte is in the range
0 to 255. For example:
SYST:COMM:LAN:MANual : IPADdress 192.88.56.244
If this setting is changed with this command, the power to the 1830 system

must be cycled or the “SYSTem:COMMunicate:LAN:RESET” command must
be issued for the change to take effect

The current IP address used for manual IP configuration can be queried with
the “SYSTem:COMMunicate:LAN:MANual:IPADdress?” query. The query
will return a four-byte IP address, for example:

192.88.56.244

Note that the IP address returned does not reflect the actual IP address used
by the system.

SYSTem:COMMunicate:LAN:MANual:SMASk Command Summary

The “SYSTem:COMMunicate:LAN:MANual:SMASK” command assigns the
subnet mask to be used in manual mode to the 1830. The format of this
command is:

SYSTem:COMMunicate:LAN:MANual : SMASKk <IP address>
The <IP address> is expressed in four-byte format. Each byte is in the range
0 to 255 (typically each will be either 255 or 0). For example:

SYST:COMM: LAN:MANual :SMASK 255.255.255.0

If this setting is changed with this command, the power to the 1830 system
must be cycled or the “SYSTem:COMMunicate:LAN:RESET” command must
be issued for the change to take effect.

The current subnet mask used for manual IP configuration can be queried
with the “SYSTem:COMMunicate:LAN:MANual:SMASk?” query. The query
will return a four-byte IP address, for example:

255.255.255.0

SYSTem:COMMunicate:LAN:MODe Command Summary
The “SYSTem:COMMunicate:LAN:MODe” command sets the IP
configuration mode.

The format of this command is:
SYSTem:COMMunicate:LAN:MODe { AUTO | MANual }

Once the mode has been set, it will be stored in non-volatile memory. The
new LAN mode will not be in effect until the next time the system restarts or
when the “SYSTem:COMMunicate:LAN:RESET” command is sent.

The current LAN mode can be queried with the
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“‘SYSTem:COMMunicate:LAN:MODe?” query. The query will return “AUTO”
or “MAN”.

SYSTem:COMMunicate:LAN:PING Command Summary

The “SYSTem:COMMunicate:LAN:PING” command enables or disables Ping
on the 1830. If Ping is enabled, the 1830 will be able to respond to ICMP
messages.

The format of this command is:
SYSTem:COMMunicate:LAN:PING { ON | OFF | 1 ] O }
The Ping support of the 1830 can be queried by issuing the

“SYSTem:COMMunicate:LAN:PING?” query. The query will return “1” if Ping
is enabled, and “0” if Ping is disabled.

SYSTem:COMMunicate:LAN:RESET Command Summary

The “SYSTem:COMMunicate:LAN:RESET” resets the LAN interface of the
1830. The LAN reset will put in effect whatever changes were made to the
LAN mode and LAN Manual parameters.

For example, to change the current IP address from a DHCP assigned
address to a static address, you would set the static IP address and subnet
mask, and other optional parameters by using the commands under
“SYSTem:COMMunicate:LAN:MANual”. Then set the LAN mode to manual
by issuing “SYSTem:COMMunicate:LAN:MODe MANUAL”. Then to put the
new settings in effect, issue this LAN reset command.

SYSTem:COMMunicate:LAN:SMASK? Command Summary

The current subnet mask can be queried with the
“SYSTem:COMMunicate:LAN:SMASK?” query.

The query will return a four-byte IP address, for example:
255.255.255.0

DIAGnostic Command Summary

The “DIAGnostic” commands are used to read the cycle counters for relays
on the plug-in cards. They are also used to read the cycle counters for the
analog bus relays on the mainframe.

The command tree for this command is shown below.
DIAGnostic
:RELay
:CYCLes? <channel list>
:CYCLes
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:CLEar <channel>,’<password>"

The “DIAGnostic:RELay:CYCLes?” query is used to read the number of times
the specified relay(s) have changed from the open state to the closed state.
The reply returns the cycle count for each channel specified in the <channel
list>. Each countis separated by a comma.

For example, the query:

DIAG:RELAY:CYCLES? (@1(14),3(15),2(11))
Might return the reply:

1450,20679,3711

Meaning that channel 14 on plug-in card #1 had a cycle count of 1450,
channel 15 on plug-in card #3 had a cycle count of 20679, and channel 11 on
plug-in card #2 had a channel count of 3711.

TRIGger Command Summary

The TRIGger commands are used to select trigger inputs and outputs.
Trigger inputs are used to allow external events to cause a measurement,
stimulus, or switch action by one or more plug-in cards.

Trigger outputs are used to allow the system to generate a signal to
synchronize measurements with other instruments.

The TRIGger command tree is shown below:

:TRIGger
:SOURce {IMMediate|BUS|EXTernal | TIMer |USER}
:SOURce?
:TIMer { <timer interval> | MIN | MAX }
TIMer? [ { MIN | MAX } 1]
:COUNt { <trigger count> | MIN | MAX }
:COUNt? [ { MIN | MAX } 1]
MODulel
:MODulel
:SOURce <trigger input>
:SOURce?
:DELay { <seconds> | MIN | MAX }
:DELay? [ { MIN | MAX } 1]
LEVel* { HIGH | LOW }
:LEVel?
:SLOPe* { POSitive | NEGative }
:SLOPe?
SENSitivity* { EDGE | LEVEL }
SENSiItivity?
ENABIle {ON]JOFF ] 1] 0%}
:ENABIle?
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:WIDTh { <seconds> | MIN | MAX }

:WIDTh? [ { MIN | MAX } 1]
-MODule2 (repeat command tree for MODulel)
:MODule3 (repeat command tree for MODulel)
-MODule9 (repeat command tree for MODulel)
:MODulell (repeat command tree for MODulel)
MODulel2 (repeat command tree for MODulel)
:MODulel3 (repeat command tree for MODulel)
:MODulel4 (repeat command tree for MODulel)

Note: <trigger input>=NONE|INPutl]INPut2]...]JINPUtl2]EXT1]|EXT2]
SCAN ] ALARMLO JALARMHI
TRI1Gger

:EXTernal2 (repeat command tree for MODulel, except*)
:SCAN (repeat command tree for MODulel, except*)
INPutl

ENABIle {ON]JOFF | 1] 0%}

ENABle?

:LEVel { HIGH | LOW }

LEvVel?

:SLOPe { POSitive | NEGative }

:SLOPe?

SENSitivity { EDGE | LEVEL }

SENSitivity?
- INPut2 (repeat command tree for INPutl)
> INPut3 (repeat command tree for INPutl)
= INPut9 (repeat command tree for INPutl)
: INPutll (repeat command tree for INPutl)
> INPutl2 (repeat command tree for INPutl)
: INPutl13 (repeat command tree for INPutl)
: INPutl4 (repeat command tree for INPutl)
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Figure 7-3. Trigger Control Block

All switching, measurement, or stimulus actions will not commence until the
system is armed and triggered. The system is armed when the “INITiate”
command is received (or, if a user sequence is defined, the “SEQ:INIT”
command). The immediate “READ?” and “MEASure?” queries arm and
trigger the system as well.

Once the system is armed, a trigger is required to cause the switch,
measurement, or stimulus action. A trigger must be received on the currently
active trigger source. Only one trigger source is active for the instrument at
any given time. The trigger source must be one of the following:

e Aninternal trigger. This means that the measurement, stimulus, or switch
operation is initiated immediately after the system is armed. The system
does not wait for an additional trigger signal.

e A bus trigger. This means that the measurement, stimulus, and/or switch
operation will occur when the “*“TRG” trigger (or, in the case of the GPIB
interface, the Group Execute Trigger) is received.

e An external trigger. A pulse on the EXT1 trigger input causes the trigger
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to occur.

e Atimer. The timer repeatedly fires to generate at a fixed interval to
generate the trigger pulse.

o A user-defined trigger source. This is a more general case of the
“EXTernal” trigger source. Here, a pulse received on any of the trigger
sources selected for the SCAN1 output cause the switch, measurement,
or stimulus action to occur.

The “TRIGger:SOURce” command is used to select which of the four
possible trigger sources is active. When the trigger source is set to “USER”,
the trigger control block settings become significant. If the trigger source is
anything other than “USER” or “EXTernal”, the trigger control block outputs
are not used by the sequencer engine. However, regardless of the trigger
source, the trigger control block can still be used to route trigger inputs to the
trigger line of the plug-in modules.

The trigger control block may be used to route any combination of trigger
block inputs to the trigger line of a plug in module. The plug-in card trigger
inputs are controlled using the commands “TRIGger:OUTput1” for plug-in
card #1, “TRIGger:OUTPut2” for plug-in card #2, and so on up to
“TRIGger:OUTPut9” for the 9 X-bus plug-in modules. “TRIGger:OUTPut10”
through “Trigger:OUTput13” reference the PXI bus TRIGO through TRIG3
lines respectively. Various attributes such as the sensitivity, slope, repeat
count, delay, and pulse width generated on the trigger lines may be selected
as well. Each of the plug-in module’s trigger line attributes are fully
independent of the attributes set for the other plug-in modules.

The trigger control block may be used to route any combination of trigger
block inputs to the external trigger out connector on the system. The
“TRIGger:EXTernal2” commands are used to select the trigger inputs,
sensitivity, slope, repeat count, delay, and pulse width for this signal.

The trigger control block may also be used to route any combination of trigger
block inputs into the sequencer engine.

Each of the trigger block input attributes may be set as well. The
“TRIGger:INPut1” commands select the attributes for the trigger input from
card #1. Similarly, “TRIGger:INPut2” commands select the attributes for the
trigger input from card #2, and so on.

TRIGger:SOURce Command Summary

The “TRIGger:SOURce” command determines which trigger source is
selected for the execution of immediate commands as well as scan lists and
user-defined scripts (programs). The format for this command is

TRIGger:SOURce {IMMediate|BUS|EXTernal | TIMer|USER}

When the trigger source is “IMMediate”, the immediate commands, scan lists,
and user scripts will execute as soon as they are armed. There is no
additional trigger required to execute the command, scan list, or user script.

When the trigger source is “BUS”, the immediate command, scan list, or user

EADS North America Test and Services SCPI Command Basics 7-97



Model 1830 User Manual Publication No. 980937 Rev. A

script will wait until a ““TRG” command is received over any communication
interface, or until a GPIB Group Execute Trigger (GET) is received.

When the trigger source is “EXTernal”, the output of the trigger control block
(see Figure 6-3), the selected trigger inputs for the SCAN1 engine are used
as the trigger source. When the “EXTernal” trigger is selected, those inputs
and conditions enabled by the “TRIGger:SCAN” command are used as the
trigger source for the command, scan list, or sequence.

When the trigger source is “TIMer”, the trigger source for the immediate
command, scan list, or user script is a timer that generates repeated trigger
pulses. The period of the timer is set with the “TRIGger:TIMer” command.

The present trigger source may be read by using the “TRIGger:SOURce?”
query. This query returns the presently selected trigger source, in upper
case, short form. So the reply will be one of the following:

IMM

BUS

EXT

TIM

USER
Note that setting the trigger source to “EXTernal” is equivalent to selecting
the EXT1 signal input as the trigger source for the SCAN trigger input. In

effect, setting the trigger source to “EXTernal” is equivalent to executing the
following commands:

TRIG:SCAN:-SOUR EXT1

TRIGger:TIMer Command Summary

The “TRIGger:TIMer” command determines the period at which the timed
triggers are generated. When the “TRIGger:SOURce” is “TIMer”, triggers are
routed to the SCAN and sequencer input. This means that scan lists and
sequences are triggered repeatedly by the timer trigger.

The format for the “TRIGger:TIMer’ command is

TRIGger:TIMer { <time interval> | MIN | MAX }
The <time interval> is expressed in seconds, with a resolution of 1
millisecond (0.001 seconds). The timer interval range is between 1

milliseconds and 65.535 seconds. As an alternate to specifying the number
of seconds, the user may specify either MIN (= 0.001) or MAX (= 65.535).

The present trigger time interval may be read by using the “TRIGger:TIMer?”
query. This query returns the present trigger time interval value, in seconds.
The reply is formatted as a floating point number (not exponential). A typical
reply is

0.05
The user may also use the queries:
TRIGger:TIMer? MIN

SCPI Command Basics 7-98 EADS North America Test and Services



Publication No. 980937 Rev. A Model 1830 User Manual

TRIGger:TIMer? MAX

These queries return the minimum possible trigger timer interval (0.001) and
maximum timer interval (65.535) respectively.

After a power-up, or receipt of the “*“RST” command, the trigger time interval
is set to 1.0 seconds.

TRIGger:COUNt Command Summary

The “TRIGger:COUNt” command determines the number of times the trigger
is accepted before the system returns to the IDLE trigger state. After the
number of triggers equal to the trigger count has been received and acted
upon, the system must be initiated again (via the “INITiate” command) before
triggering again.

The format for the “TRIGger:COUNt” command is
TRIGger:COUNt { <trigger count> | MIN | MAX }

The <trigger count> range is between 1 and 2000000000. As an alternative
to a numeric trigger count, the user may specify MIN, which is equal to 1, or
MAX, which is equal to 2000000000.

The present trigger count may be read by using the “TRIGger:COUNt?”
query. This query returns the present trigger time interval value, in seconds.
The reply is formatted as an integer value. A typical response might be:

792342

The user may also use the queries:
TR1Gger :COUNt? MIN
TRIGger :COUNt? MAX

These queries return the minimum possible trigger count (1) and maximum
possible trigger count (2000000000) respectively.

After a power-up, or receipt of the “*RST” command, the trigger count is set
to 1.

TRIGger:MODule<N> Command Summary

The “TRIGger:MODule<N>" commands provide a fine degree of control on
the trigger control block than the basic “TRIGger:SOURce” commands.
These commands allow the user to select one or more trigger sources, edge
or level sensitivity, trigger pulse width, number of output pulses generated per
input trigger, and time interval between multiple output pulses. This
command tree provides full access to the programmable features provided by
the trigger control block in Figure 7-3.

The basic command trees consist of the following top-level elements. The
elements below are repeated across the top-level elements. The top-level
elements are:

TR1Gger :MODullel - selects trigger applied to plug-in #1
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TRIGger:MODule2 - selects trigger applied to plug-in #2
TRIGger:MODule3 - selects trigger applied to plug-in #3
TRIGger:MODuled - selects trigger applied to plug-in #4
TRIGger:MODule5 - selects trigger applied to plug-in #5
TRIGger:MODule6 - selects trigger applied to plug-in #6
TRIGger:MODule7 - selects trigger applied to plug-in #7
TRIGger :MODule8 - selects trigger applied to plug-in #8
TRIGger :MODule9 - selects trigger applied to plug-in #9

TRIGger:MODulell - selects trigger routed to the PXI_TRIGO
trigger bus line

TR1Gger :MODullel?2 - selects trigger routed to the PXI_TRIG1
trigger bus line

TRIGger :MODulel3 - selects trigger routed to the PXI_TRIG2
trigger bus line

TRIGger :MODulel4 - selects trigger routed to the PXI_TRIG3
trigger bus line

TRIGger :EXTernal2 - selects trigger applied to EXT2 output
TRI1Gger :SCAN - selects trigger applied to scan / sequencer
engine

Each of these top-level commands shares a common command sub-tree to
program the various attributes of the trigger pulse(s) that is applied to these
trigger lines.

The individual commands are described in detail in the following paragraphs.

TRIGger:MODule<N>:SOURce:ENABle Command Summary

The “TRIGger:MODule<N>:SOURce:ENABIle” command is used to select
and de-select input sources that are used to generate a trigger on the
specified trigger line.

The format for these commands is:
TRIGger: MODule<N>:SOURce <trigger input>
TRIGger:EXTernal2:SOURce <trigger input>
TRIGger:SCAN:SOURce <trigger input>
The <trigger input> selects one of the possible trigger inputs to the trigger
control block as shown in Figure 7-3. The trigger inputs consist of:
NONE - deselects all triggers
INPutl - selects trigger input from plug-in #1
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INPut2 - selects trigger input from plug-in #2
INPUt3 - selects trigger input from plug-in #3
INPut4 - selects trigger input from plug-in #4
INPut5 - selects trigger input from plug-in #5
INPut6 - selects trigger input from plug-in #6
INPut7 - selects trigger input from plug-in #7
INPut8 - selects trigger input from plug-in #8
INPut9 - selects trigger input from plug-in #9
INPutll - selects trigger input from PXI_TRIGO trigger line
INPutl2 - selects trigger input from PXI_TRIG1 trigger line
INPUtl3 - selects trigger input from PXI_TRIG2 trigger line
INPutl4 - selects trigger input from PXI_TRIG3 trigger line

EXTernall - selects trigger input from the EXT1 input
EXTernal2 - selects trigger input from the EXT2 input

SCAN - selects trigger scan / sequencer engine
TIMER - selects trigger timer input
ALARMLO - selects trigger when the present measurement

exceeds upper alarm limit for the scan list channel or path

ALARMHI - selects trigger when the current measurement
exceeds lower alarm limit for the scan list channel

At most one trigger source may be selected at one time. If the user specifies
a trigger source, then all other trigger inputs are disabled. To select no
trigger source, the “NONE” parameter is used:

TRIG:MOD7 :SOUR NONE

The query form of this command allows the user to determine if specific
trigger sources are enabled. The query form of this command is:
TRIGger :MODule<N>:SOURce?
The reply to this query indicates which trigger source is currently enabled. If
the reply is “NONE”, then no source is currently selected
TR1G:SCAN1:SOURCE?

Might return “EXT1”, indicating the external trigger input is selected for the
scan engine (sequencer).
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TRIGger:MODule<N>:DELay Command Summary

The “TRIGger:-MODULE<N>:DELay” command is used to program the delay
time between the receipt of an input trigger on any of the enabled trigger
inputs and the generation of the output trigger pulse.

The format for these commands is:
TRIGger -:MODULE<N>:DELay {<trigger delay>|MIN|MAX}
TRIGger:EXTernal2:DELay {<trigger delay>|MIN|MAX}
TRIGger :SCAN:DELay {<trigger delay>|MINJMAX}

The <trigger delay> sets the programmable trigger delay between the receipt
of the trigger input signal and the generation of the (first) trigger output pulse.
The trigger delay ranges between 0 (= MIN) and 4294.967295 (= MAX).

The present trigger delay may be read back by using one of the following
queries:

TRIGger :MODule<N>:DELay?
TRI1Gger :EXTernal2:DELay?
TRIGger :SCAN:DELay?

These queries return the presently programmed trigger delay time for the
specified trigger output. Alternatively, the user may use the following queries
to determine the minimum and maximum possible trigger delay times:

TR1Gger :MODule<N>:DELay? MIN
TR1Gger :EXTernal2:DELay? MIN
TR1Gger :SCAN:DELay? MIN
TRIGger :MODule<N>:DELay? MAX
TRI1Gger :EXTernal2:DELay? MAX
TRIGger:SCAN:DELay? MAX
Refer to the table below for min and max delays. Note there is no support

for changing the trigger delay for the MODule11, MODule12, MODule13,
MODule14, and SCAN triggers.

Minimum Maximum
TRIGger:MODule1 0.0 0.65535
TRIGger:MODule2 0.0 0.65535
TRIGger:MODule3 0.0 0.65535
TRIGger:MODule4 0.0 0.65535
TRIGger:MODule5 0.0 0.65535
TRIGger:MODule6 0.0 0.65535
TRIGger:MODule7 0.0 0.65535
TRIGger:MODule8 0.0 0.65535
TRIGger:MODule9 0.0 0.65535
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Minimum Maximum
TRIGger:External2 0.0 0.65535
TRIGger:MODule11 0.0 0.0
TRIGger:MODule12 0.0 0.0
TRIGger:MODule13 0.0 0.0
TRIGger:MODule14 0.0 0.0
TRIGger:SCAN 0.0 0.0

TRIGger:-MODULE<N>:LEVel Command Summary

The “TRIGger:-MODULE<N>:LEVel” command is used to program the level
that is asserted for the trigger output pulse. This only has relevance when
the trigger output is set to level sensitivity (see the
“TRIGger:MODULE<N>:SENSitivity” command). When the trigger output is
edge sensitive, this command has no effect.

The format for these commands is:
TRIGger:MODule<N>:LEVel { HIGH | LOW }
TRI1Gger :EXTernal2:LEVel { HIGH | LOW }
TRIGger:SCAN1:LEVel { HIGH | LOW }

The trigger level may be HIGH or LOW. When set to HIGH, the trigger output
is a TTL voltage level high when the trigger is asserted. When set to LOW,
the trigger output is a TTL voltage level low when the trigger is asserted.

The present trigger level sensitivity may be read back by using one of the
following queries:

TR1Gger :MODULE<N>:LEVel?
TR1Gger :EXTernal2:LEVel?
TRIGger:SCAN:LEVel?

After a power-up, or receipt of the “*RST” command, all are set to LOW.

TRIGger:-MODULE<N>:SLOPe Command Summary

The “TRIGger:MODULE<N>:SLOPe” command is used to program the
direction of the leading edge of the trigger pulse that is generated for the
trigger output pulse. This only has relevance when the trigger output is set to
edge sensitivity (see the “TRIGger:MODULE<N>:SENSitivity” command).
When the trigger output is level sensitive, this command has no effect.

The format for these commands is:
TRIGger :MODULE<N>:SLOPe { POSitive | NEGative }
TRIGger:EXTernal2:SLOPe { POSitive | NEGative }
TR1Gger :SCAN:SLOPe { POSitive | NEGative }

The trigger level may be POSitive or NEGative. When set to POSitive, the
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trigger output is a pulse that transitions low-high-low. When set to NEGative,
the trigger output is a pulse that transitions high-low-high. Here, the high and
low refer to TTL compatible voltages.

The present trigger edge sensitivity may be read back by using one of the
following queries:

TR1Gger :MODULE<N>:SLOPe?
TRI1Gger :EXTernal2:SLOPe?
TRIGger :SCAN:SLOPe?

These queries return the short form of the item. The reply will thus be one of
the following:

POS
NEG

After a power-up, or receipt of the “*RST” command, all are set to NEGative.

TRIGger:MODULE<N>:SENSitivity Command Summary

The “TRIGger:-MODULE<N>:SENSitivity” command is used to select either
edge or level sensitivity for the output trigger pulse(s). If edge sensitivity is
selected, the trigger pulse behaves as set by the
“TRIGger-MODULE<N>:SLOPe” command. If level sensitivity is selected,
the trigger output behaves as set by the “TRIGgerMODULE<N>:LEVel”
command

The format for these commands is:
TR1Gger :MODULE<N>:SENSitivity { EDGE | LEVel }
TRIGger:EXTernal2:SENSitivity { EDGE | LEVel }
TRIGger:SCAN:SENSitivity { EDGE | LEVel }

The trigger sensitivity may be EDGE or LEVel. When set to EDGE, the
trigger output is pulse that transitions low-high-low or high-low-high as set by
the “TRIGger:MODULE<N>:SLOPe” command. When set to LEVel, the
trigger output is a constant level that is selected by the
“TRIGger:MODULE<N>:LEVel” command. The present trigger edge
sensitivity may be read back by using one of the following queries:

TRI1Gger :MODULE<N>:SENSitivity?
TRIGger:EXTernal2:SENSitivity?
TRIGger:SCAN:SENSitivity?

These queries return the short form of the item. The reply will thus be one of
the following:

EDGE
LEV

After a power-up, or receipt of the “*“RST” command, all are set to LEVel.
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TRIGger:-MODULE<N>:ENABle Command Summary

The “TRIGger:-MODULE<N>:ENABIle” command is used enable or disable
the generation of trigger pulses (or levels) from the selected output trigger.
The format for these commands is:
TRIGger :MODULE<N>:ENABIe { ON | OFF | 1 ] O }
TRIGger:-EXTernal2:ENABIe { ON | OFF | 1 ] O }
TR1Gger:SCAN:ENABIe { ON | OFF | 1 | O }

The present enable state may be read with the following queries
TR1Gger :MODULE<N>:ENABle?
TRI1Gger :EXTernal2:ENABle?
TR1Gger :SCAN:ENABlIe?

These queries return the reply “1” if the trigger output is enabled or “0” if the
trigger output is disabled.

After a power-up, or receipt of the “*RST” command, all output trigger outputs
are disabled.

TRIGger:MODULE<N>:WIDTh Command Summary

The “TRIGger:MODULE<N>:WIDTh” command is used is used to program
the width of the trigger output pulse. The range of valid trigger pulse width
that can be programmed is 10.0 psec to 1.280 msec (1280 usec) in 10 ysec
steps.

Also, the trigger widths for MODule11, MODule12, MODule13, and
MODule14 (the DMM PXI modules) are fixed at 10 psec.

Refer to the table below for min and max widths.

Minimum Maximum
TRIGger:MODule1 0.00001 0.00127
TRIGger:MODule2 0.00001 0.00127
TRIGger:MODule3 0.00001 0.00127
TRIGger:MODule4 0.00001 0.00127
TRIGger:MODule5 0.00001 0.00127
TRIGger:MODule6 0.00001 0.00127
TRIGger:MODule7 0.00001 0.00127
TRIGger:MODule8 0.00001 0.00127
TRIGger:MODule9 0.00001 0.00127
TRIGger:External2 0.00001 0.00127
TRIGger:MODule11 0.00001 0.00001
TRIGger:MODule12 0.00001 0.00001
TRIGger:MODule13 0.00001 0.00001
TRIGger:MODule14 0.00001 0.00001
TRIGger:SCAN 0.00001 0.00001
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CLOCk Command Summary

The CLOCk commands are used for clock routing. Each plug-in module,
either X-bus or PXI, may select at most one trigger source from the clock
routing block. The clock routing block is shown in Figure 7-4.

The CLOCk command tree is shown below:

:CLOCk
MODule<N> (N=1 .9, 11 .. 14
:SOURce EXTernal | INTernal |1 .. 9 |11 .. 14]NONE

:SOURce?

10MHZREF_EXT

10MHZREF_C1
10MHZREF_C2
10MHZREF_C3
10MHZREF_C4
10MHZREF_C5
10MHZREF_C6
10MHZREF_C7
10MHZREF_C8
10MHZREF_C9
10MHZREF_C10
10MHZREF_C11
10MHZREF_C12

| O T Y N N N N N N N N | {ll

10MHZ L
REF
CLOCK
INPUT/
QUTPUT
CONTROL

10MHZREF_C1
10MHZREF_C2
10MHZREF_C3
10MHZREF_C4
» 10MHZREF_C5
» 10MHZREF_C6
» 10MHZREF_C7
10MHZREF_C8
10MHZREF_C9
10MHZREF_C10
10MHZREF_C11
10MHZREF_C12

Y

Yyvyvey

Figure 7-4. Reference Clock Routing Block Diagram
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CLOCk:MODule<N>:SOURce Command Summary

The “CLOCK:MODule<N>:SOURce” command is used to select a clock
source for any of the plug in modules. The clock source may be the internal
10 MHz clock generator, one of the plug-in module’s clock out signal, or the
REF IN input signal to the chassis.

The format for this command is:
CLOCk:MODule<N>:SOURce EXTernal]INTernal|l .. 9]11 .. 14NONE

This command may be used to select the source for the clock for any of the
plug-in modules.

The <N> following the MODule identifies which of the plug-in modules is
being programmed. MODule1 identifies the plug-in module in slot 1,

MODule2 identifies the plug-in module in slot 2, and so on. MODule10 is
NOT valid, but all other identifiers MODule1 through MODule14 are valid

The source may be any of the following:

o EXTernal — The REF IN input clock is routed to the plug-in module

o INTernal — The internal 10 MHz clock is routed to the plug-in module

e 1...9-The card plugged into slot 1 to 9 is routed to the plug-in module
o NONE - No clock is routed to the plug-in module

The present clock source for a plug-in module may be read with the query
CLOCk:MODule<N>:SOURce?

This query will return one of the following replies:

o EXT - The CLK REF IN/OUT input clock is routed to the plug-in module
e INT — The internal 10 MHz clock is routed to the plug-in module

e 1...9-The card plugged into slot 1 to 9 is routed to the plug-in module
o NONE —No clock is routed to the plug-in module

After a power-up, or receipt of the ““RST” command, the source is set to
“NONE” for every plug-in.

Note that a card may be used to provide the clock source to one or more
switch and PXI plug-in cards. When any plug-in card selects an card as a
clock source, the selected card’s clock source will be set to NONE (since its
clock is a source). Also note that it is not possible to select a slot to be its
own clock source. An attempt to do so will result with SCPI error code - 221
(“Settings Conflict”) posted to the error queue.

MMEMory Command Summary

The “MMEMory” commands are used to exchange data between the system
and the USB memory device. These commands will work only when a USB
memory device is plugged into the front USB port. The MMEMory command
tree is shown below:
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:MMEMory
:CATalog?
:DELete <fFile name>
:LOAD
:SEQuence <seguence name>
:SCAN <scan list name>
:STORe <fFile name>
:SEQuence <sequence name>
- SCAN <scan list name>
:DATA <data Ffile name> [,<first

point>[,<last point>]]

The “MMEMory:CATalog?” command is used to read all of the file names on
the USB memory device. This query returns a reply in the form:

<bytes used>,<bytes available> [,<file entry>.]

The <bytes used>indicate the total number of bytes in use. The <bytes
available> indicate the total number of bytes available on the memory stick.
The remainder of the reply holds one or more file entries, one per file on the
memory stick. Each <file entry> consists is reported in the form

<file name> , <file type> , <fFile size>

Note that the <file name> cannot include commas. Also, since all files will be
stored and retrieved in ASCII format, each <file type> that is recognized by
the system will be reported as “ASC”.

The “MMEMory:DELete” command may be used to delete a file from the USB
memory device.

The “MMEMory:STORe” commands are used to store scan lists, sequences,
or captured data from the 1830 platform to the USB memory device. The
‘MMEMory:STORe:SEQuence” command may be used to save the
sequence name to the USB memory device. The file name on the USB
memory device will be the sequence name with a “.seq” extension.

Similarly, the “MMEMory:STORe:SCAN” command can be used to save the
presently defined scan list to the USB memory device. This command will
save the scan list to the file name specified with a “.scn” extension.

Finally, the presently captured data may be saved to the USB memory device
with the “MMEMory:STORe:DATA” command. This command will store the
data points specified into the file name. The file format will be a “.csv” file,
with one data record per line. Commas will be used to separate the various
components of the data record as specified with the “FORMat” command.

The “MMEMory:LOAD” commands are used to load a sequence definition or
a scan list definition from the USB memory device. The
“MMEMory:LOAD:SEQuence” command may be used to load sequences
(which must have a “.seq” extension), while the “MMEMory:LOAD:SCAN”
command can be used to load a scan list (with a .scn extension) from the
USB memory device.
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DMM-Specific SCPI Commands Summary

The “SENSe” and “READ?” commands and the “MEASure?” queries are
used to configure and read the DMM. The SCPI commands related to the

DMM are as follows:

:SENSe
:VOLTage
[:DC] | AC
:RANGe
AUTO
AUTO?
:RANGe?
:RESolution
:RESolution?
:APERture
:APERture?
:RES | FRES
:RANGe
AUTO
AUTO?
:RANGe?
:RESolution
:RESolution?
:APERture
:APERture?
:COMPensation
:COMPensation?
:CURRent
[:DC] | AC
:RANGe
AUTO
AUTO?
:RANGe?
:RESolution
:RESolution?
:APERture
:APERture?
:LEAKage
:VOLTage
:VOLTage?

[<range>, [<resolution>,]]<chan list>
<range> , <chan list>
{ON]OFF]1]0},<chan list>

<chan list>

<chan list>

<resolution> , <chan list>

<chan list>

<aperture> , <chan list>

<chan list>

[<range>, [<resolution>,]]<target chan>

<range> , <chan list>
{ON]OFF]1]0}, <chan list>
<chan list>

<chan list>

<resolution> , <chan list>
<chan list>

<aperture> , <chan list>
<chan list>

{ON]JOFF]1]0}, <chan list>
<chan list>

[<range>, [<resolution>,]]<chan list>
<range> , <chan list>
{ON]OFF]1]0},<chan list>
<chan list>

<chan list>

<resolution> , <chan list>
<chan list>

<aperture> , <chan list>
<chan list>

<chan list>

<DC set voltage>,<chan list>
<chan list>
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-SENSe
:CAPacitance [<range>, [<resolution>,]]<chan list>
-RANGe <range> , <chan list>
AUTO {ON]OFF]1]0},<chan list>
AUTO? <chan list>
:RANGe? <chan list>
:RESolution <resolution> , <chan list>
:RESolution? <chan list>
tAC [<range>, [<resolution>,]]<chan list>
-:RANGe <range>, <chan list>
AUTO {ON]JOFF]1]0},<chan list>
AUTO? <chan list>
RANGe? <chan list>
:RESolution <resolution>, <chan list>
:RESolution? <chan list>
:APERture <aperture>, <chan list>
APERture? <chan list>
:VOLTage <voltage>, <chan list>
:VOLTage? <chan list>
:DELay <delay>, <chan list>
:DELay? <chan list>
- INDuctance [<range>, [<resolution>,]]<chan list>
-RANGe <range>, <chan list>
AUTO {ON]OFF]1]0},<chan list>
AUTO? <chan list>
:RANGe? <chan list>
:RESolution <resolution>, <chan list>
:RESolution? <chan list>
APERture <aperture>, <chan list>
APERture? <chan list>
:FREQuency <frequency>, <chan list>
:FREQuency? <chan list>
:FREQuency [<freq range>,] <chan list>
RANGe
LOWer <freq range>, <chan list>
:LOWer? <chan list>
:VOLTage
-:RANGe <voltage range>, <chan list>
RANGe? <chan list>
tAUTO {ON]JOFF|]1]0}, <chan list>
AUTO <chan list>
:APERture <aperture>, <chan list>
APERture? <chan list>
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:PERiod
-RANGe
:LOWer
:LOWer?
:VOLTage
-RANGe
:RANGe?
AUTO
AUTO?
:APERture
:APERture?

:DCYCle
:RANGe
:LOWer
:LOWer?
:VOLTage
:RANGe
-RANGe?
AUTO
AUTO?
:APERture
:APERture?
:DI10De
-RANGe
AUTO
AUTO?
:RANGe?
:APERture
:APERture?

:TOTalize
:VOLTage
:RANGe
:RANGe?
:THReshold
:STARt
:STOP

:PWIDth | NWIDth
:VOLTage
:RANGe
:RANGe?
:THReshold
:THReshold?

[<freq range>,] <chan list>

<freq range> , <chan list>
<chan list>

<voltage range> , <chan list>
<chan list>

{ON]JOFF|]1]0}, <chan list>
<chan list>

<aperture> , <chan list>
<chan list>

[<freq range> ,] <chan list>

<freq range> , <chan list>
<chan list>

<voltage range> , <chan list>
<chan list>

{ON]OFF]1]0}, <chan list>
<chan list>

<aperture> , <chan list>
<chan list>

[<range>, [<resolution>,]]<chan
<current range> , <chan list>
{ON]JOFF]1]0}, <chan list>
<chan list>

<chan list>

<aperture> , <chan list>

<chan list>

<chan list>

<voltage range> , <chan list>
<chan list>

<DC voltage> , <chan list>
<chan list>

<chan list>

<chan list>

<voltage range> , <chan list>
<chan list>

<DC voltage> , <chan list>
<chan list>

list>
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:SENSe
:TEMPerature
:APERture

:APERture?

SUNIT

UNIT?

:TRANsducer
:TYPE
TCouple

:RJUNction
:RJUNction?

TYPE
s TYPE?

=SOURce
:VOLTage
[:DC]
AC
:CURRent
[:DC]
:PULSe

:TRIGger
:DELay
:DELay?
-MODE

-MODE?
:THReshold
:THReshold?

:SAMPIe
:COUNt

<chan list>

<aperture> , <chan list>
<chan list>

{CJFIK} , <chan list>
<chan list>

{TCouple | RTD },<chan list>

<temperature>, <chan list>
<chan list>
{BIEIJIKINIRIS|T}

<param A> , <chan list>
<chan list>
<param B> , <chan list>
<chan list>
<param B> , <chan list>
<chan list>

{385 | 3911 | 3916 | 3926 | CU }

<ice point resistance>,<chan list>

<chan list>

<DC voltage> , <chan list>

<AC voltage>,<frequency>,<chan list>

<DC current> , <chan list>

<Ampl>, <Freg>[,<Duty Cycle>
[,<count>]] <chan list>

<DELay><chan list>
<DELay?.><chan list>

{IMMediate]|EXTernal | THReshold},
<chan list>

<chan list>
<DC voltage> , <chan list>

<chan list>

<count> , <chan list>
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COUNt? <chan list>
:MEASure
:VOLTage
[:DC]? | AC? [<range>, [<resolution>,]]<chan list>
:CURRent
[:DC]? | AC? [<range>, [<resolution>,]] <chan list>
:RES? | FRES? [<range>, [<resolution>,]]<chan list>
:CAPacitance? [<range>, [<resolution>,]]<chan list>
zAC? [<range>, [<resolution>,]]<chan list>
- INDuctance? [<range>, [<resolution>,]]<chan list>
:Q? [<range>, [<resolution>,]]<chan list>
:D10De? [<range>, [<resolution>,]]<chan list>
:FREQuency? [<range>,] <chan list>
:PERi0d? [<range>,] <chan list>
:DCYCle? [<range>,] <chan list>
:PWIDth? [<voltage range>, [<threshold>,]]l<chan list>
NWIDth? [<voltage range>, [<threshold>,]]<chan list>
:TEMPerature? <chan list>
READ? <chan list>
:FETCh? <chan list>

Note: the following commands are supported by the 4102 DMM option but NOT the 4101 option.

MEASure:EXTResistance? command

SENSe: EXTResistance command and subcommands
MEASure: INDuctance? command

SENSe: INDuctance command and subcommands
MEASure:CAPacitance:AC? command
SENSe:CAPacitance:AC command and subcommands
MEASure:CURRent[:DC]:LEAKage? Command

SENSE :CURRent[ :DC] :LEAKage commands and subcommands
MEASure:DCYCle? command

SENSe: DCYCle command and subcommands
SENSe:TOTalize commands and subcommands
SENSE : xxx:THReshold commands
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SENSe Command Summary

The various “SENSe” commands are used to select a measurement type for
one or more DMM. These commands can also select the range and
resolution for the DMM. When executed as part of a command (not a
“SEQuence:STEP” or “SEQuence:SELect’ command), these commands
select the measurement mode for the specified channel lists.

When used as part of the “SEQuence:STEP” or “SEQuence:SELect”
commands, these commands associate setting the measurement mode of
the DMM when the specified sequence (or scan list) is executed.

Each of the “SENSe” commands takes a <target channel list> parameter.
This parameter identifies the DMMs that will be affected by the command.
For example, the <target channel list>

@12(0))

selects the DMM in plug-in slot 12 as the target of the command, and the
<target channel list>

(@11(0),13(0))

selects DMMs in plug-in slots 11 and 13 as the target of the command. Note
that the DMMs contain only a single channel (0). This format is used for
consistency with switching cards.

The following measurement modes are supported:

SENSe:VOLTage Selects DC voltage measurement
SENSe:VOLTage:DC Selects DC voltage measurement
SENSe:VOLTage:AC Selects AC voltage measurement
SENSe:RESistance Selects 2-wire resistance measurement
SENSe:FRESistance Selects 4-wire resistance measurement
SENSe :CURRent Selects DC current measurement
SENSe :CURRent:DC Selects DC current measurement
SENSe :CURRent:AC Selects AC current measurement
SENSe:CAPacitance Selects capacitance measurement

SENSe:CAPacitance:AC Selects AC capacitance measurement

SENSe: INDuctance Selects inductance measurement
SENSe:FREQuency Selects frequency measurement
SENSe:PERiod Selects period measurement
SENSe:DCYCle Selects the duty cycle measurement
SENSe:TEMPerature Selects temperature measurement
SENSe:DI0ODe Selects diode characterization
measurement
SENSe:TOTalize Selects counter measurement

SCPI Command Basics 7-114 EADS North America Test and Services



Publication No. 980937 Rev. A Model 1830 User Manual

SENSe:PWIDth Selects positive pulse width
measurement

SENSe:NWIDth Selects negative pulse width
measurement

The sense commands may also include a range. If a range is specified, a
resolution may also be specified. For example,

SENSE:VOLT:DC 2.4,(012(0)) Puts the DMM in slot 12 into
DC 2.4 volt range

SENSE:VOLT:AC 24,0.001,(@13(0)) Puts the DMM in slot 13 into
AC voltage mode. 24 volt
range, 0.001 (5.5 digit)
resolution

If no range is specified, the DMM will be placed into turn auto-ranging on.

The “SENSE” commands can also be used to select the range, resolution,
number of power line cycles (number of cycles of power line frequency to set
the aperture), or the aperture value.

SENSE:RES:RANGE 10000, (@14(0))  Puts the DMM in slot 14 into 2-
wire resistance mode with a
range of 10K (actually 24K for
the 410x DMM).

SENSE:VOLT:RES 0.0001,(@11(0))  Puts the DMM in slot 11 into
DC voltage mode and selects a
resolution to 100 microvolts.
The last range selected for the
DMM is used. The last range
selected for the DC voltage
mode for the DMM is used.

SENSE: IND:APER 0.02,(@11(0)) Sets the aperture of the DMM
to 20 milliseconds.

MEASure? Query Summary

The “MEASure?” queries configure the DMM to make a measurement, trigger
a measurement, and place the result in the response buffer. The
“MEASure?” queries thus are a combination of a “SENSe” command and a
“‘READ?” query.

The examples below illustrate the use of the “MEASure?” queries:
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MEAS:VOLT? 2.0,0.00001, (@12(0)) Puts the DMM in slot 12 into
DC voltage mode, 2.4V range
(actually 2.4V with 410x DMM),
6.5 digit resolution, triggers the
DMM, reads the measurement,
and places it in the output
buffer of the 1830 platform.

MEAS:RES? 10E3, (@11(0)) Puts the DMM in slot 11 into 2-
wire resistance mode, 10K ohm
range (24K Ohm with 410x
DMM), triggers the DMM, reads
the measurement, and places it
in the output buffer of the 1830
platform.

MEAS : FREQUENCY? (@13(0)) Puts the DMM in slot 13 into
frequency measurement mode
and in auto-range, triggers the
DMM, reads the measurement,
and places it in the output
buffer of the 1830 platform.

READ? Query Summary

The “READ?” command triggers the specified DMM and reads the
measurement. The current measurement type, range, and resolution are
used to make the measurement.

READ? (@12(0)) Triggers the DMM in slot 12
and places the measurement
into the output buffer of the
1830 platform.

FETCh? Query Summary

The “FETCh?” command reads the currently available measurement from the
DMM. Once the DMM is armed (INIT) and triggered, it makes at least one
measurement. This measurement is retrieved from the DMM and placed in
the output buffer of the interface on which the query is received.

FETCH? (@12(0)) Fetches the next measurement
and places it into the output
buffer of the 1830 platform.
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SOURce Commands Summary

The “SOURce” commands provide access to the various source functions of
the SMX2064 DMM. The “SOURce” command tree is shown below:

:SOURce
:VOLTage
[:DC] <DC voltage> , <chan list>
:MODE {OPEN]CLOSE|1]0},<chan list>
-MODE? <chan list>
:VOLTage? <chan list>
:SENSe
HIGH? <chan list>
LOW? <chan list>
:BOTH? <chan list>
tAC <AC voltage>,<frequency>,
<chan list>
:CURRent
[:DC] <DC current> , <chan list>
:MODE {OPEN]CLOSE|]1]0}, <chan list>
-MODE? <chan list>
:VOLTage? <chan list>
:SENSe
:HIGH? <chan list>
LOW? <chan list>
:BOTH? <chan list>
:PULSe <Ampl>, <Freqg>[,<Duty

Cycle>[,<count>]]<chan list>

The “SOURce:VOLTage:DC” command is used to apply a DC voltage in the
range -10.0 to +10.0.

The “SOURce:VOLTage:DC:MODE” command is used to select open or
closed loop mode of operation. When the open loop measurement is
selected, this implies a 2-wire connection (V+ and V-) to the DUT. This
causes the DMM to measure the output on the V+ / V- lines and results in
approximately 12 bit accuracy. When closed loop measurement mode is
used, the DMM sources the voltage on the V+ / V- lines and measures on the
I+ /1- lines. This implies a 4-wire connection to the DUT.

The “SOURce:VOLTage:DC:VOLTage?” query is used to read back the
voltage generated by the output. When the MODE is CLOSE, this query
must be used several times to enable the closed loop mode to generate a
more accurate output.

The “SOURce:VOLTage:DC:SENSE” commands may only be used when the
closed loop mode is selected. These commands return the voltage between
the V- and I+ terminals (“HIGH?”), the voltage between the V- and I-

EADS North America Test and Services SCPI Command Basics 7-117



Model 1830 User Manual Publication No. 980937 Rev. A

terminals (“LOW?”), or between the I+ and I- terminals (“BOTH?").

The “SOURce:VOLTage:AC” command is used to apply an AC voltage
source at the specified amplitude and frequency. The amplitude range is
between 0.05 and 7.25 Vrms. The frequency is between 0.5 Hz and 200
kHz.

The “SOURce:CURRent” command is used to source a DC current via the
input terminals. This allows the current to be set in the range 0.1 pA to 12.5
mA.

The “SOURce:CURRent:DC:MODE” command is used to select open or
closed loop mode of operation. When the open loop measurement is
selected, this implies a 2-wire connection (V+ and V-) to the DUT. This
causes the DMM to measure the output on the V+ / V- lines and results in
approximately 12 bit accuracy. When closed loop measurement mode is
used, the DMM sources the voltage on the V+ / V- lines and measures on the
I+ /1- lines. This implies a 4-wire connection to the DUT.

The “SOURce:CURRent:DC:SENSE” commands may only be used when the
closed loop mode is selected. These commands return the voltage between
the V- and I+ terminals (“HIGH?”), the voltage between the V- and I-
terminals (“LOW?”), or between the I+ and I- terminals (“BOTH?”).

The “SOURce:PULSe” command is used to generate a series of pulses. The
amplitude can be set between -10.0V and +10.0V. The frequency can be
between 7.8125 Hz (128 msec period) and 29411 Hz (34 usec period). The
Duty Cycle can be between 1 and 99. The <count> determines the number
of times the pulse is generated ; a value of 0 indicates free running, while
values of 1 to 32000 are accepted to generate a specific number of pulses.

Firmware Version

The embedded software (firmware) supports downloading newer versions
from our support website so that the 1830 unit does not have to be returned
to the factory for a software update. The firmware uses the built-in web-page
interface to upload the software through the 1830 Ethernet port. See
Chapter 4, Web-Page Interface, for more information.

The serial number and version of the firmware in the system is available via
the SCPI command interface (see the “SYSTem:CTYPe?” query).

The module type and serial number for plug-in modules is available via the
SCPI command interface (see the “SYSTem:CTYPe?” query).
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Appendix A
Specifications

General

Plug-In Slots

Nine for switch cards or instrument adapter panels. A
maximum of 4 DMMs may be installed.

Alarm Capability

Monitor Mode
Each Channel in a Scan List
Measurements Outside of Pre-set Limits

Thermal Monitoring

Proportional fan speed controller and two thermal
sensors to control fan speed

Timestamp Capability

Type: Trigger Events and associated measurements
Accuracy: + 10 us

Real-Time Clock

Type: Trigger Events and associated measurements
Accuracy: = 5 ppm

State Machine
Capability

Type: Scanned measurements using embedded
scripting language (SCPI)

I/0: Read/write capability via USB interface, .CSV data
format

Channel Lists: Lists may contain channel sequences
and measurements to be performed on the channels.
Each channel in a sequence can have its own
measurement type, range, aperture, and signal
conditioning

Parallel Operation: If there is more than one
measurement instrument installed in the system, scan
measurements may be taken in parallel.

Scan Operation: Scan modes are compatible with
internal and external instruments (for external
instruments there must be a trigger port that can be
controlled by the system as well as a measurement
ready signal. System can store timestamps for external
measurement device although not measurements.)

Timestamps: Each measurement in a scan can be time-
stamped as an option.

Scaling

Analog channels, Alarms, Monitoring channels

System Management

Firmware upgrades: via LAN port
Data file 1/0: via USB interface
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Analog Bus

Type Single-ended and differential analog bus
Two banks. Bank A: Slots 1-5; Bank B: Slots 6-9

Single-ended Signal Channels: 16
Characteristic Impedance: 50 Q

Bandwidth of Bank A: 90 MHz
Bank B: 170 MHz
Bank A to B: 50 MHz

Current: 1 Amp
Voltage: 150 Volts (Pollution degree 1 and 2)

Banks: 2 banks (5 left slots and 4 right slots) may be
joined together which reduces the channel count to 8

Differential Signal Channels: 8
Characteristic Impedance: 50 Q

Bandwidth of Bank A: 75 MHz
Bank B: 220 MHz
Bank A to B: 50 MHz

Current: 2 Amps

Voltage: 300 Volts (Pollution degree 1)
250 Volts (Pollution degree 2)

Banks: 2 banks (5 left slots and 4 right slots) may be
joined together which reduces the channel count to 4

Triggering Characteristics

Trigger Source External

Internal: 10 ps to 99 h, 10 us resolution, 1 to 50,000
counts or continuous

Intra-System: Internal instruments and switches can
send and receive triggers from each other via internal
trigger bus
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Software

Drivers IVI-C and IVI-COM
ActivATE Test Platform
LabVIEW™

User Interfaces Web pages
VXI plug&play soft front panel
ActivATE test platform control panels

Test Software ActivATE test platform (optional) includes a modern
development environment built on the .NET framework

Scripting: VBscript
Test Executive

Debugger
Driver Wizard
Front Panel I/O
USB Interface USB 2.0 Full Speed Type A port
Indicators LAN Status
Power

Rear Panel I/O

Control Port Interfaces | USB 1.1 Full Speed Type B port
GPIB port (IEEE-488.2)

LAN port: RJ-45 (LXI Class C)
RS-232: (Factory debug port)

Instrument I/O Trigger In: BNC, TTL (Min: 2.0 V, Max: 5.5 V)
Trigger Out: BNC, TTL (Min: 2.0 V, Max: 5.5 V)

Instrument Trigger In/Out: Per slot configurable trigger
router

Ref (Clock) In: BNC, TTL (Min: 2.0 V, Max: 5.5 V)

Indicators LAN Status
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Environmental

Temperature

Operating: 0°C — 50°C (Ethernet and USB)
Storage: -40°C - 71°C

Relative Humidity

80% RH at 40°C

Conformance Testing

Emissions/Immunity

EN61326: 2006, Class B

Safety

EN61010-1: 2001

Pollution degree 1: 300 V

Pollution degree 2: 250 V

Analog Bus safety interlock

I/0: Not for connection directly to mains power

Material Handling

RoHS

(4101 and 4102 options have WEEE Directive,
Category 9 exemption.)

LXI Conformance Class C
Mechanical Chassis 22 1b 40z.
Weight (10.1 kg)
Dimensions 525"Hx17.0°W x 13.8"D
(13.34 cm x 43.18 cm x 35.05 cm)
Chassis dimensions: without handles, ears, bumpers, or
cable connectors
Reliability
Analog Bus Switching | <10 ms (includes settling time
Time
Rated Switch Bus Relays
Operations Mechanical: 1 X 10°
Electrical: 200,000 @ 300 Vrms/0.416 A — 125 VA
MTBF TBD
Relay Operations Running total of operations stored in on-board non-
Counter volatile memory
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Interface Data

Maximum Overall
System Power
Dissipation

Ambient 0 —45 C: 225 W
Ambient 45 -50 C: 80 W

Operation between 3048 m (10,000 feet) and 6,400 m
(15,091 feet) requires derating the maximum overall
power dissipation to 180 W (0-45 °C) and 64 W
(45-50°C)

Total Available
Slot Power

(not to exceed 200 W)

120 W Maximum:
+24V at5.0 A
+12Vat5.0A
-12Vat3.0A

80 W Maximum:
+5VDC at16.0 A
+3.3VDC at8.0A

Power Supply

Input voltage

Universal 90 V to 250 V

Input Frequency

47 - 63 Hz

Power Consumption

100 VA (typical), 350 VA (maximum)

Fuse

250 V IEC SLO-BLO, 5x20mm, 5 A
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Appendix B
Troubleshooting

If you have difficulty using the 1830 System, refer to the following
troubleshooting tables. If you are still unable to resolve the problem, contact
Customer Support.

Power Up

Problem Possible Causes What to do

Unit does not turn on (fan not Not connected to proper Make sure that the 1830 is
running and no indicator lights). | power source. connected to a live power
source, using a functional
power cord. For input power
requirements, see the
Chapter 1, Overview and
Features, under the heading
Power Panel.

Fuse missing, blown, or Check fuse, verifying that it has
incorrectly installed. the required capacity as
marked on the 1830 rear panel.
Make sure the fuse is properly
installed (see Chapter 1,
Overview and Features, under
the heading Power Panel).

Power Indicator Light

(See Figure 1-3: Front Panel USB and Indicator Lights in Chapter 1.)

Problem Possible Causes What to do

Indicator lights go blank Power has been interrupted. Verify that the AC input is

(was working). connected to a live power
outlet.

Verify that the power switch is
still in the ON position.

Check fuse, verifying that it has
not blown.
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LAN Indicator Light

(See Figure 1-7: Front Panel USB and Indicator Lights in Chapter 1.)

Problem Possible Causes What to do
LAN light is red Failure to acquire a valid IP Disconnect and reconnect LAN
address. cable.

Confirm LAN cable is
connected to network properly.

Press the LAN reset button.

Detection of a duplicate IP Change the IP address of the
address. other device.

If in manual setting, change the
IP address of the 1830.

Press the LAN reset button.

LAN cable disconnected. Reconnect LAN cable.
Password
Problem Possible Causes What to do
Password does not work or you | ----- Press the LAN reset button and
have forgotten the password. you password returns to being

blank. Reset the password in
your system with the web-page

interface.
IEEE-488.2 (GPIB) Remote Interface
Problem Possible Causes What to do
1830 does not respond to GPIB | Commands sent to wrong Make sure that the commands
commands. GPIB address. are sent to the GPIB address

currently assigned to the 1830.

The 1830 is set to the same Make sure that the 1830 is set
GPIB address as another to a unique GPIB address.
device in the system.

GPIB may have been Use the web-page interface to
disabled with a SCPI enable the GPIB.
command.

Send a SCPI command to
enable the GPIB.
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Switch Cards

Problem

Possible Causes

What to do

Slot containing a card is
indicated as an “empty slot”
when using the web-page
interface.

Card not properly seated in
slot.

Loosen the retaining screws of
the card. Pull the card part-way
out, then gently push it back in
until it stops. Press it firmly to
seat the card’s fingers into the
backplane connector. When
properly installed, the connector
end of the card is flush with the
rear panel of the 1830.

DMM Card

Problem

Possible Causes

What to do

Incorrect voltage reading

Relays not set properly to
read the voltage.

Verify that the relays in the
switch card, analog backplane,
or DMM card were set properly.

Incorrect voltage reading after
connecting the Guard input.

Relays not set properly to
read the voltage.

Verify that the relays in the
switch card, analog backplane,
or DMM card were set properly.

Guard voltage was over the
26 VDC maximum which
created a fault and opened a
relay to prevent damage.

Use SCPI commands to read
the system error. If the problem
was overvoltage, check to see if
the guard voltage coming from
your source is less than 28
VDC. Then reset the relay and
resume measurement.

Note: If the guard voltage
was over 34 VDC, you may
have damaged the circuitry
in the card. Call Customer
Support for assistance.

Flash (Thumb) Drive

Problem

Possible Causes

What to do

Immediately after startup, the
flash drive is not recognized by
the web-page interface.

During the startup routine, the
system may not see a
previously installed flash
drive.

Remove and reinstall the flash
drive.
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ActivVATE Software

Problem

Possible Causes

What to do

During initial configuration, the
Event Logger appears with the
message of “Unable to load
DLL ‘visa32.dII':The specified
module is unavailable.”

The VISA runtime executive
is not installed on your
computer.

Obtain and load the VISA
runtime executive.

Troubleshooting B-4
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Appendix C
Digital Multimeter Option

There are two factory-installed digital multimeter (DMM) options for the 1830.

e 4101: a 77 -digit multimeter
e 4102: a 77 -digit source/measure meter

The DMMmodule itself is located in a PXI slot inside the 1830 chassis. An
interface adapter (Figure C-1) is factory-installed in one of the nine slots
accessible from the rear side of the 1830 chassis. This adapter is also called
the Front Panel of the DMM.

5= = §5//7 N

SS %Q\\\EE f\‘z\\\i%’g\N //éw - )
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Q L J200

Figure C-1. 7%-Digit Multimeter Interface Adapter (Front Panel)

When a DMM module is installed, the slot number used to select the DMM is
the internal PXI slot where the module resides — not the slot that the adapter
panel is installed into. The slot number you use when programming with
SCPI, for instance, is the internal slot number. So an adapter panel might be
located in slot 6, but the DMM could have an address of slot 14 if that’s
where the module is installed.

The best method to verify the PXI slot number is by using the web-page
interface. The main Web Controls screen shows two callouts when a DMM
is installed. One is the position of the interface adapter panel (in the example
below, slot 6). The other is the internal PXI slot number (in the example, slot
14). Click the link for the PXI slot to access the web-page controls.

—H S COTIy

E Firmware Upgrade

E Help

Web Controls
Syztem

Slot 6 - DMM Interface (14)

Slot location of interface
adapter panel (6)

Slot location of internal
meter module (14) and the
number you would use for
setup and programming.

Click this link to access DMM

web control screens.

Slot 14 - Rl4102
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Allow the DMM to warm up for at least one-half hour to meet the specified
accuracy specifications.

To add Guard Source/Sense, Sync, or Trigger connections, use the J200
(9-pin, D-Sub) connector. See Figure C-3 and Table C-2 for connector

pinouts.

See Chapter 6, Using the 1830 for more information and examples
regarding Configuring and Making Measurements with the DMM.

Caution

Do not move or remove the DMM interface card. This will
compromise system safety and integrity. This card is
factory serviceable only.

Analog Bus and Adapter Panel Inputs

Figure C-2 shows the relationship of the interface adapter with the internal
DMM module and the connections to both the internal analog bus or the
Front Panel. The channel numbers are listed in the figure’s box labeled DMM

Interface Adapter.

Backplane

<:> 4 Differential <—>

Analog Bus Lines

A A A A

b b p >
m |m |m |
c o c  an
w w w w
S w N -
\V/+/V- 14 113 h2 i V+/V-
= (Banana
23 PI
|+/1- 24 |23 [22 |21 2 % AL
Internal 3 %
DMM GSrc/ % S | GSrc/
Module GSns sa sz b2 s a% | GSns (00
D-Sub)
DMM Interface
Adapter

Figure C-2: DMM Operation
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DMM Input Connections

V+: This is the positive terminal for all voltage, 2-wire resistance, and diode
measurements. When in 4-wire resistance measurement mode, it serves as
the positive terminal of the current source. The maximum input across V+
and V- is 300 VDC or 300 VAC.

V—: This is the negative terminal for all voltage, 2-wire resistance, and diode
measurements. When in 4-wire resistance measurement mode, it serves as
the negative terminal of the current source. Do not float this terminal or
any other DMM terminal more than 300 VDC or 300 VAC above Earth
Ground.

I+: This is the positive terminal for all current measurements. While in
4-wire resistance measurement mode, it is the high sense in the 4101 and
4102, as well as the guarded sense in the 4102. The maximum input across
I+ and |I-is 2.0 A. Do not apply more than 5V peak across the I+ and |-
terminals. While the 4102 is in DCV or DCI source mode, this terminal may
be used as an additional voltage measurement input which is limited to the
2.4V range.

I-: This is the negative terminal for current measurements. While in

4-wire resistance measurement mode, it serves as the low sense. The
maximum input across I+ and |- is 2.0 A. Do not apply more than 5V peak
across the I+ and |- terminals! While the 4102 is in DCV or DCI source
mode this terminal may be used as an additional voltage measurement input
across V- or I+ which is limited to £2.4V range.

Trig/Sync/Guard: The trigger input, sync output, and two guard signals are
available at the J200 connector and the pinouts are described in Table C-2.

The Trigger can be set up to trigger reading(s) into the onboard buffer or for
immediate response.

The Sync line can be used to issue or synchronize operations with an
external device.

The 6-wire Guard signals facilitate in-circuit resistor measurements by means
of isolating a loading node.

Notes:

o The V+/V-, I+/l-, and G+/G- signal pairs can individually connect into any
differential-pair Analog Bus channel through a 2x4 matrix. To minimize
thermal offset, the matrix uses latching relays which require momentarily
driving the set or reset coils to move the relay position.

e The G+ (Source)/G- (Sense) pair has overvoltage fault protection circuitry
and at a trip voltage of approx. 30 V resets all analog bus relays on the
DMM adapter card and post an error in the event log.

¢ Cold junction compensation (CJC) current source is connected to the
V+/V- signal pair through a relay. (For instance, close the relay and place
a precision temperature diode sensor, like the National Semiconductor
LM335 or similar, across V+ and V- to measure CJC temperature.)
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4101 and 4102 Common Specifications

DC Voltage Measurement

Input Resistance 240 mV Range: > 10 GQ
2.4V Range: > 10 GQ
24 V Range: 10 MQ

240 V Range: 10 MQ
300 V Range: 10 MQ

DC Noise Rejection For 50, 60, or 400 Hz, and apertures of 0.160 s or
higher:

Normal Mode Rejection >95 dB
Common Mode Rejection (with 1 kQ lead imbalance),

>120 dB
AC Voltage Measurement
Input Resistance 1 MQ, shunted by <100 pF, all ranges
Crest Factor 3 at full scale, increasing to 7 at lowest specified voltage
Frequency Range AC Coupled: 20 Hz to 100 kHz

DC Coupled: DC to 100 kHz

Typical Settling Time <0.5 sec to within 0.1% of final value

AC Voltage Noise Common Mode Rejection, for 50 Hz or 60 Hz with 1 kQ
Rejection imbalance in either lead, is better than 60 dB

AC Current Measurement

3 at full scale, increasing to 7 at lowest specified voltage

‘ Crest Factor

Resistance

Offset Compensation 2-wire or 4-wire measurements
Positive or negative polarity voltages

Current x (Resistance + Parasitics) < 0.5V
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Rear Panel I/O

Banana Jacks

V+, V-: Red/Blk Banana Jacks, 300 VDC, 300 VAC max

I+, I-: Red/Blk Banana Jacks, 2 Amps max, 5 Vpk max
from V-to |-

Auxiliary 1/0: DE9F (D-sub), includes the following I/O

J200 Guard: G+, G-, 28 VDC max
Sync: Sync/Common
Trigger: Trig/Common
Analog Bus 10

Sighal Raceway
Analog Bus
Connections

Channels: ABUS 1-4, 300 VDC/VAC max
Path Resistance: < 1Q @ 2 ADC
Thermal EMF: < 3 pV

Other Specifications

Reading Rate
(user selectable)

0.2 to 20,000 readings per second (rps)
Up to 100 rps, 6% digits
Up to 1,600 rps, 5% digits

Overload Protection
(voltage inputs)

300 VDC, 300 VAC

Isolation

300 VDC, 300 VAC from Earth ground

Maximum Input (Volt x
Hertz)

8x10° Volt x Hz normal mode input (across Voltage HI &
LO)

1x10° Volt x Hz common mode input (from Voltage Hi or
Lo relative to Earth ground)

Environmental Data

Temperature

Operating: 0°C — 50°C
Storage: -40°C - 71°C

Relative Humidity

80% RH at 37°C
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Conformance Testing

Emissions/Immunity EN61326: 2006 Class B

Safety Designed to IEC1010-1, Installation Category Il (DMM)
EN61010-1: 2001(Chassis/Extender)

EN61010-1: 1993 + A2: 1995

Pollution degree 1: 300 V

Pollution degree 2: 250 V

Not for connection directly to mains power

Material Handling RoHS

(4101 and 4102 DMMs have WEEE Directive,
Category 9 exemption.)

Reliability
Switching Time <10 ms (includes settling time)
Rated Switch Mechanical: 1 X 10°
Operations Electrical: 200,000 @ 300 Vrms/0.416 A - 125 VA
MTBF 72,511 hours (MIL-STD-217FN2)
Relay Operations Running total of operations stored in on-board non-
Counter volatile memory

4102 Specific Specifications

Source V / Measure |

Range of Operation

20mA/10V Source V Measure |

Current (mA)
o

Voltage (V)

Digital Multimeter Option C-6
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Initialization

Cal: Open terminal calibration must be performed once
before using this function.

Set: Set DC Voltage Source = 5 times to arrive at the
specified voltage.

Source | / Measure V

Range of Operation

Voltage: £ 2.4V
Current: 10 nAto 12.5 mA

Voltage Sensing

Selectable

Source terminals or Sense inputs

Current Resolution

Normal: 500 pA to 5 pA (ranges 1-5)
Using Trim DAC: 50 pA to 500 nA (ranges 1-5)

Source ACV / Measure ACV

Range of Operation

Range 1: 30 mV to 900 mVrms
Range 2: 300 mVto 7.2 Vrms

ESR Function

Description Measure a resistance that is in series with a
capacitance.
Operation Default operating voltage of 0.5 Vrms. 30 mV to 900

mVrms is available.

—-I——-—-hkl

©

s
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Figure C-3: DMM J200 Connector

Table C-1: DMM J200 Connector Pinout

Pin Description

Guard Source (G+)

Sync

Not used

Trigger/Sync Common

Not used

Guard Sense (G-)

Trigger

Not used

QIO |N|O(O|h|W|IN|~

Not used

4101 and 4102 DMM Features

Table C-2: 4101 and 4102 Features

Function 4101 4102
DCYV five ranges 240 mV to 300 V X X
ACV five ranges 240 mV to 300 V X X
2-Wire Ohms, six ranges 240 Q to 24 MQ X X
4-Wire Ohms, six ranges 240 Q to 24 MQ X X
DC current, four ranges 2.4 mAto 2.4 A X X
AC current, four ranges 24 mAto 2.4 A X X
Diode V/I characteristics at 100 yA to 1mA X X
(plus 10mA)
Auto range, Relative X
On board measurement buffer X
External and threshold trigger X X

Digital Multimeter Option C-8
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Function 4101 4102
Thermocouples types; B, E, J, K, N,R, S, T X
High Dynamic range; 24,000,000 counts

X

Frequency / Period measurement

Measurement rate: 0.2 to 4,500 readings/sec

Capacitance, ramp type, eight ranges, 1 nF to 10 mF
RTD types: pt385, 3911, 3916, 3926, Copper, variable Ro
Measurement rate: to 20,000/sec

XXX | X | X

XX [X|X|X]|X|X

Capacitance, In-Circuit method five ranges, 24 nF to 2.4
mF

Inductance, six ranges 33 pHto 3.3 H

Internal DMM temperature sensor
Offset Ohms
Pulse width, pos./neg., & duty cycle

Totalizer/event counter

Variable threshold DAC; all timing measure.

Peak to Peak, Crest factor, Median

Six wire Ohms (with guard source/sense)

DCV source to +/— 10.0 V

ACV source 0 to 20 V pk-pk, 0.5 Hz to 200 kHz
DC current source, 1 nAto 12.5 mA

XIX|X[X|X|X|X|[X|X[|X]|X|X

Leakage measurement to +/— 10.0V three ranges 240 nA,
2.4 yA, 25 pA

2-Wire Ohms two additional ranges 24 Q and 240 MQ
4-Wire Ohms additional range 24 Q

DC Current four additional ranges 240 nA, 2.4 pA, 24 uA,
240 pA

Pulse Generator

X

X | X

Duty-Cycle Generator

Two auxiliary VDC inputs

X | X | X|X

Stimulate and Measure load cells and strain gauges
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4101 Measurement Accuracy

Table C-3: 4101 DMM Measurement Accuracy

(Calculated by % of reading + % of range)

Frequency, Temperature
burden voltage, 24 hour 90 days 1 year Coefficient
Function Range test current 23°C+1°C 23°C +5°C 23°C +5°C 23°C + >5°C
DC Volts * 240.00000 mV | 10 nV resolution 0.003+0.0004 0.004+0.0006 0.005+0.0008 0.0005+0.00008
2.4000000 V 100 nV 0.002+0.0001 0.0025+0.0002 | 0.003+0.0002 0.0003+0.00002
24.000000 V 1V 0.004+0.0005 0.005+0.0005 0.006+0.0006 0.0006+0.00006
240.00000 V 10 pv 0.003+0.0001 0.004+0.0001 0.005+0.0002 0.0005+0.00002
300.00000 V 10 pVv 0.0075+0.0002 [ 0.01+0.0002 0.015+0.0003 0.0015+0.00003
True RMS 240.00000 mV | 10-20 Hz 3.0+0.04 3.1+0.06 3.2+0.08 0.32+0.008
AC Voltage | to 20-47 Hz 0.37+0.01 0.38+0.02 0.4+0.02 0.04+0.002
' 240.00000 V 47Hz-10 kHz 0.13+0.05 0.14+0.05 0.15+.06 0.015+.006
10-50 kHz 0.25+0.01 0.26+0.01 0.27+.02 0.027+.002
50-100 kHz 1.9+0.02 1.95+0.02 2.0+0.02 0.2+0.002
300.00000 V 10-20 Hz 3.0+0.07 3.1+0.05 3.2+0.07 0.32+0.007
20-47 Hz 0.37+0.06 0.38+0.07 0.4+0.08 0.04+0.008
47Hz-10 kHz 0.13+0.05 0.14+0.07 0.15+0.08 0.015+.008
10-50 kHz 0.25+0.07 0.26+0.08 0.27+0.1 0.027+.01
50-100 kHz 1.9+0.09 1.95+0.12 2.0+0.13 0.2+0.013
5eSiStance 24.000000 Q' 10 mA test current [ 0.0038+0.0058 | 0.005+0.0067 0.006+0.0083 0.0006+0.00083
240.00000 Q 1 mA 0.0037+0.0019 [ 0.004+0.0021 0.005+0.0025 0.0005+0.00025

2.4000000kQ | 1 mA 0.0023+0.0012 [ 0.0025+0.0013 | 0.003+0.0014 0.0003+0.00014
24.000000 k@ | 100 pA 0.0025+0.0013 [ 0.005+0.0014 0.006+0.0015 0.0006+0.00015
240.00000 kQ | 10 pA 0.0055+0.0013 [ 0.004+0.0017 0.005+0.0021 0.0005+0.00021
2.4000000 MQ | 1 pA 0.018+0.0017 0.0025+0.0021 | 0.003+0.0029 0.0003+0.00029
24.0000 MQ 100 nA 0.12+0.0017 0.005+0.0021 0.006+0.0025 0.0006+0.00025
240.000 MQ' 10 nA 0.8+0.008 0.004+0.013 0.005+0.021 0.0005+0.0021
DC Current | 240.0000 nA’ <100 mV burden | 0.07+0.017 0.1+0.019 0.17+0.025 0.017+0.0025
: 2.400000 pA’ <100 mV 0.05+0.003 0.08+0.004 0.21+0.006 0.021+0.0006
24.00000 pA' <100 mV 0.05+0.002 0.08+0.003 0.13+0.003 0.013+0.0003
240.000 pA' <2.5mV 0.052+0.0083 0.07+0.125 0.1+0.167 0.01+0.0167
2.40000 mA <25 mV 0.05+0.013 0.06+0.017 0.07+0.023 0.007+0.0023
24.0000 mA <250 mV 0.05+0.001 0.065+0.002 0.08+0.002 0.008+0.0002
240.000 mA <65 mV 0.05+0.021 0.055+0.025 0.065+0.033 0.0065+0.0033
2.40000 A <620 mV 0.3+0.025 0.4+0.029 0.45+0.038 0.045+0.0038
True RMS 2.400000 pA 10-20 Hz 1.8+0.17 2.7+0.17 3.2+0.17 0.32+0.017
?C Current | (>60 pA) 20-47 Hz 0.9+0.17 0.9+0.17 0.4+0.17 0.04+0.017
47Hz-1 kHz 0.04+0.063 0.08+0.13 0.15+0.17 0.015+0.017
1-10 kHz 0.12+0.17 0.14+0.17 0.27+0.17 0.027+0.017
24.00000 pA 10-20 Hz 1.8+0.13 2.6+0.13 2.8+0.13 0.28+0.013
(>300 pA) 20-47 Hz 0.6+0.13 0.9+0.13 1.0+0.13 0.1+0.013
47Hz-1 kHz 0.07+0.083 0.15+0.083 0.16+0.13 0.016+0.013
1-10 kHz 0.21+0.17 0.3+0.17 0.4+.17 0.04+.017
240.0000 mA 10-20 Hz 1.8+0.17 2.7+0.17 2.8+0.17 0.28+0.017
(>3 mA) 20-47 Hz 0.6+0.17 0.9+0.17 1.0+0.17 0.1+0.017
47Hz-1 kHz 0.1+0.042 0.17+0.075 0.2+0.092 0.02+0.0092
1-10 kHz 0.3+0.13 0.35+0.15 0.4+0.17 0.04+0.017
2.400000 A 10-20 Hz 1.8+0.19 2.5+0.19 2.7+0.21 0.27+0.021
(>30 mA) 20-47 Hz 0.66+0.19 0.8+0.19 0.9+0.25 0.09+0.025
47Hz-1 kHz 0.3+0.16 0.33+0.16 0.35+0.17 0.035+0.017
1-10 kHz 0.4+0.19 0.45+0.19 0.5+0.21 0.05+0.021
Frequency 240 mV to 2Hz-100 Hz 0.002 + 0.004 0.002 + 0.004 0.002 + 0.004 0.0002 + 0.0004
and Period | 300V 100 Hz-1 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 0.0002 + 0.0002
1 kHz-10 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 0.0002 + 0.0002
10 kHz-100 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 0.0002 + 0.0002

100 kHz-300 kHz

0.002 + 0.0017

0.002 + 0.0017

0.002 + 0.0017

0.0002 +.00017
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Notes:

1. To obtain the specified accuracies, allow 30 minutes of warm-up.

2. Accuracies are with aperture set to 2 0.5 s, and within one hour from self-calibration.

3. Accuracies are with aperture set to = 0.96 s, and within one hour from self-calibration (relative
control).6

o oA

Between 5 mV and 10 mV, add 100 pV of additional error.
Signal is limited to 8x10° Volt-Hz product. For example, the largest frequency input at 250 V is 32 kHz.
All AC current ranges have typical measurement capability of at least 20 kHz.

Table C-4: 4101 DMM Capacitance and Temperature Measurement Accuracy
(Calculated by % of reading + % of range. Accuracy is at DMM terminals.)

Frequency, Temperature
Range or burden voltage, Full Scale of 1 year Coefficient
Function Device Type test current Resolution | Range 23°C +5°C 23°C £ >5°C
Capacitance 1,200 pF > 5% of range 0.1 pF 1,199.9 pF 1+0.083 0.1+0.0083
(Multi-Slope 12 nF 1pF 11.999 nF 1.2+0.042 0.12+0.0042
Charge 120 nF 10 pF 119.99 nF 1.0+0.002 0.1+0.0002
Balance 1.2 uF 100 pF 1.1999 uF 1.0+0.0002 0.1+0.00002
Method) 12 uF 1 nF 11.999 uF 1 0.1
120 pF 10 nF 119.99 pF 1 0.1
1.2 mF 100 nF 1.1999 mF 1.2 0.12
12 mF 1uF 50.000 mF 2 0.2
RTD pt385, pt3911,
Temperature* | pt3916,
pt3926 Ro=1000r200Q [ 0.01°C -150 to 650°C | +0.06°C +0.006°C
pt385, pt3911,
pt3916,
pt3926 Ro = 500 or 1 kQ 0.01°C -150 to 650°C | +0.03°C +0.003°C
Cu (Copper) <12Q 0.01°C -100 to 200°C | #0.18°C <20°C | #£0.018°C <20°C
+0.05°C +0.005°C
otherwise otherwise
Cu (Copper) >90Q 0.01°C -100 to 200°C | #0.10°C =20°C | %0.01°C =<20°C
+0.05°C +0.005°C
otherwise otherwise
Thermocouple | B 0°C-50°C cold 0.01°C 2200°C +0.38 °C +0.038 °C
;I'éamperature E junction 0.01°C 1200°C +0.035 °C +0.0035 °C
' J temperature range. | 0.01°C 2000°C +0.06 °C +0.006 °C
K Cold junction 0.01°C 3000°C +0.07 °C +0.007 °C
N compensation is 0.01°C 3000°C +0.10 °C +0.01°C
R available by sensor 75 5156 | 2700°C 0.25 °C £0.025 °C
S ;“O‘if:‘rjnrfyme”t °" [oo1°C 3500°C £0.35 °C +0.035 °C
T ) 0.01°C 550°C +0.06 °C +0.006 °C
Notes:
1. Within one hour of zero, using Relative control. Specified at DMM input terminals.
2. For values between 200pf and 500pf the floor is 0.21% rather than 0.083%.
3. Accuracy is specified for values higher than 5% of the selected range.
4. Accuracies are with aperture set to =2 0.5 s, using a 4-wire RTD. Measurement accuracy does not

include RTD probe error.
5. Accuracies are with aperture set to = 0.5 s. Measurement accuracy does not include thermocouple
error.
6. 4101 thermocouple temperature range may be greater than that of the thermocouple device.
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4102 Measurement Accuracy

Table C-5: 4102 DMM Measurement Accuracy (Table 1)

(Calculated by % of reading + % of range)

Frequency, Temperature
burden voltage, 24 hour 90 days 1year Coefficient
Function Range test current 23°C +1°C 23°C +5°C 23°C £ 5°C 23°C + >5°C
DC Volts * 240.00000 mV | 10 nV resolution 0.003+0.0004 0.004+0.0006 0.005+0.0008 | 0.0005+0.00008
2.4000000 V 100 nV 0.002+0.0001 0.0025+0.0002 | 0.003+0.0002 | 0.0003+0.00002
24.000000 V 1V 0.004+0.0005 0.005+0.0005 0.006+0.0006 | 0.0006+0.00006
240.00000 V 10 pVv 0.003+0.0001 0.004+0.0001 0.005+0.0002 | 0.0005+0.00002
300.00000 V 10 pv 0.0075+0.0002 | 0.01+0.0002 0.015+0.0003 | 0.0015+0.00003
True RMS 240.00000 mV | 10-20 Hz 3.0+0.04 3.1+0.06 3.2+0.08 0.32+0.008
4A5C Voltage | to 20-47 Hz 0.37+0.01 0.38+0.02 0.4+0.02 0.04+0.002
' 240.00000 V 47Hz-10 kHz 0.13+0.05 0.14+0.05 0.15+.06 0.015+.006
10-50 kHz 0.25+0.01 0.26+0.01 0.27+.02 0.027+.002
50-100 kHz 1.9+0.02 1.95+0.02 2.0+0.02 0.2+0.002
300.00000 V 10-20 Hz 3.0+0.07 3.1+0.05 3.2+0.07 0.32+0.007
20-47 Hz 0.37+0.06 0.38+0.07 0.4+0.08 0.04+0.008
47Hz-10 kHz 0.13+0.05 0.14+0.07 0.15+0.08 0.015+.008
10-50 kHz 0.25+0.07 0.26+0.08 0.27+0.1 0.027+.01
50-100 kHz 1.9+0.09 1.95+0.12 2.0+0.13 0.2+0.013
Besistance 24.000000 Q' 10 mA test current [ 0.0038+0.0058 | 0.005+0.0067 0.006+0.0083 | 0.0006+0.00083
240.00000 Q 1mA 0.0037+0.0019 [ 0.004+0.0021 0.005+0.0025 | 0.0005+0.00025
2.4000000 kQ | 1 mA 0.0023+0.0012 [ 0.0025+0.0013 | 0.003+0.0014 | 0.0003+0.00014
24.000000 kO | 100 pA 0.0025+0.0013 | 0.005+0.0014 0.006+0.0015 | 0.0006+0.00015
240.00000 kQ | 10 A 0.0055+0.0013 [ 0.004+0.0017 0.005+0.0021 | 0.0005+0.00021
2.4000000 MQ | 1 pA 0.018+0.0017 0.0025+0.0021 | 0.003+0.0029 | 0.0003+0.00029
24.0000 MQ 100 nA 0.12+0.0017 0.005+0.0021 0.006+0.0025 | 0.0006+0.00025
240.000 MQ' 10 nA 0.8+0.008 0.004+0.013 0.005+0.021 0.0005+0.0021
DC Current | 240.0000 nA' <100 mV burden [ 0.07+0.017 0.1+0.019 0.17+0.025 0.017+0.0025
s 2.400000 pA’ <100 mV 0.05+0.003 0.08+0.004 0.21+0.006 0.021+0.0006
24.00000 pA’ <100 mV 0.05+0.002 0.08+0.003 0.13+0.003 0.013+0.0003
240.000 pA' <2.5mV 0.052+0.0083 0.07+0.125 0.1+0.167 0.01+0.0167
2.40000 mA <25 mV 0.05+0.013 0.06+0.017 0.07+0.023 0.007+0.0023
24.0000 mA <250 mV 0.05+0.001 0.065+0.002 0.08+0.002 0.008+0.0002
240.000 mA <55 mV 0.05+0.021 0.055+0.025 0.065+0.033 0.0065+0.0033
2.40000 A <520 mV 0.3+0.025 0.4+0.029 0.45+0.038 0.045+0.0038
True RMS 2.400000 pA 10-20 Hz 1.8+0.17 2.7+0.17 3.2+0.17 0.32+0.017
?C Current (>60 pA) 20-47 Hz 0.9+0.17 0.9+0.17 0.4+0.17 0.04+0.017
47Hz-1 kHz 0.04+0.063 0.08+0.13 0.15+0.17 0.015+0.017
1-10 kHz 0.12+0.17 0.14+0.17 0.27+0.17 0.027+0.017
24.00000 pA 10-20 Hz 1.8+0.13 2.6+0.13 2.8+0.13 0.28+0.013
(>300 pA) 20-47 Hz 0.6+0.13 0.9+0.13 1.0+0.13 0.1+0.013
47Hz-1 kHz 0.07+0.083 0.15+0.083 0.16+0.13 0.016+0.013
1-10 kHz 0.21+0.17 0.3+0.17 0.4+.17 0.04+.017
240.0000 mA 10-20 Hz 1.8+0.17 2.7+0.17 2.8+0.17 0.28+0.017
(>3 mA) 20-47 Hz 0.6+0.17 0.9+0.17 1.0+0.17 0.1+0.017
47Hz-1 kHz 0.1+0.042 0.17+0.075 0.2+0.092 0.02+0.0092
1-10 kHz 0.3+0.13 0.35+0.15 0.4+0.17 0.04+0.017
2.400000 A 10-20 Hz 1.8+0.19 2.5+0.19 2.7+0.21 0.27+0.021
(>30 mA) 20-47 Hz 0.66+0.19 0.8+0.19 0.9+0.25 0.09+0.025
47Hz-1 kHz 0.3+0.16 0.33+0.16 0.35+0.17 0.035+0.017
1-10 kHz 0.4+0.19 0.45+0.19 0.5+0.21 0.05+0.021
Frequency 240 mV to 2 Hz - 100 Hz 0.002 + 0.004 0.002 + 0.004 0.002 + 0.004 | 0.0002 + 0.0004
and Period 300V 100 Hz-1 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 | 0.0002 + 0.0002
1 kHz-10 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 | 0.0002 + 0.0002
10 kHz-100 kHz 0.002 + 0.002 0.002 + 0.002 0.002 + 0.002 | 0.0002 + 0.0002

100 kHz-300 kHz

0.002 + 0.0017

0.002 +0.0017

0.002 +0.0017

0.0002 +.00017
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Notes:

1. To obtain the specified accuracies, allow 30 minutes of warm-up.
2. Accuracies are with aperture set to 2 0.5 s, and within one hour from self-calibration.
3. Accuracies are with aperture set to = 0.96 s, and within one hour from self-calibration (relative

control).
4. Between 5 mV and 10 mV, add 100 uV of additional error.
5. Signal is limited to 8x10° Volt-Hz product. For example, the largest frequency input at 250 V is 32 kHz.
6. All AC current ranges have typical measurement capability of at least 20 kHz.
Table C-6: 4102 DMM Measurement Accuracy (Table 2)
(Calculated by % of reading + % of range. Accuracy is at DMM terminals.)
Frequency, Temperature
burden voltage, Full Scale of 1year Coefficient
Function Range test current Resolution Range* 23°C +5°C 23°C £ >5°C
AC peak to 240 mV 30Hz-60 kHz 1mV 1.9 Vp-p 0.5+1.25 0.05+0.125
peak Voltage 24V 30Hz-60 kHz 10 mV 16 Vp-p 0.5+1.67 0.05+0.167
24V 30Hz-60 kHz 100 mV 190 Vp-p 0.5+2.92 0.05+0.292
240V 30Hz-60 kHz 1V 850 Vp-p 0.55+2.5 0.055+0.25
AC Crest 240 mV 30Hz-60 kHz 0.01 1.9 Vp-p 2.2+0.3 0.22+0.03
Factor' 24V 30Hz-60 kHz 0.01 16 Vp-p 2.1+0.1 0.21+0.01
24V 30Hz-60 kHz 0.01 190 Vp-p 2.0+0.1 0.2+0.01
240V 30Hz-60 kHz 0.01 700 Vp-p 2.0+0.1 0.2+0.01
300V 30Hz-60 kHz 0.01 848 Vp-p 2.0+0.1 0.2+0.01
AC Median 240 mV 30Hz-30 kHz 1mV +0.95V 2+1.8 0.2+0.18
Value 2.4V 30Hz-30 kHz 10 mV 9.5V 3+1.7 0.3+0.17
24V 30Hz-30 kHz 100 mV +95.0V 3+1.5 0.3+0.15
240V 30Hz-30 kHz 1V +300 V 3+3.43 0.3+0.343
300 V 30Hz-30 kHz 1V +300 V 3+4 0.3+0.4
Resistance 24.000000 Q 20 mA Imax guard 24 Q 0.306+0.025 0.0306+0.0025
(6-wire 240.00000Q | 20 mA 240 O 0.008+0.0855 | 0.0008+0.00855
Guarded) 2.4000000 kQ | 20 mA 2.4 kQ 0.008+0.0056 | 0.0008+0.00056
24.000000 kQ 100 pA 24 kQ 0.036+0.0057 | 0.0036+0.00057
240.00000 kQ 10 A 240 kQ 0.355+0.0063 | 0.0355+0.00063
24.0000 MQ 1 uA 24 MQ 0.856+0.0067 | 0.0856+0.00067
Resistance 400.00 kQ 25 pA current limit 100 0.2 +0.0125 0.33+0.0225 0.033+0.00225
(Extended)**® [74.00000 MQ 2.5 uA 100 Q 0.3 +0.0088 0.43+0.0138 | 0.043+0.00138
2.4000000 kQ [ 250 nA 1kQ 0.4 + 0.0075 0.55+0.0113 0.055+0.00113
Leakage 240.0000 nA <100 pV burden 0.07+0.017 0.1+0.019 0.17+0.025 0.017+0.0025
Measurement® | 2.400000 YA <100 pVv 0.05+0.003 0.08+0.004 0.21+0.006 0.021+0.0006
24.00000 pA <100 pVv 0.05+0.002 0.08+0.003 0.13+0.003 0.013+0.0003
Trigger Level 240 mV 1.900 V max Vp-p 0.5mV -1.0Vto+1.0V | 0.2+0.4 0.02+0.04
Threshold -10.0 V to
24V 19.00 V 5.0 mV +10.0V 0.2+0.4 0.02+0.04
-100.0 V to
24V 190.0V 50 mV 100.0V 0.2+0.4 0.02+0.04
240V 848.0 V 500 mV -400 Vto 400V | 0.2+1.0 0.02+0.1
Duty Cycle 240 mV to 300
Measurement | V 2Hz-100 Hz 0.02% 100.00% 0.03+0.03 0.003+0.003
100 Hz-1 kHz 0.2% 100.00% 0.03+0.3 0.003+0.03
1 kHz-10 kHz 2% 100.00% 0.03+3 0.003+0.3
10 kHz-100 kHz 20% 100.00% 0.03+20 0.003+2
240 mV to 300
Pulse Width V 0.5 Hz - 100 kHZ? 1 us 2us-1s 0.01 + 0.004 0.001 + 0.0004
Programmable
Totalize 1 to 10° events trigger level and 1 event 1to 30 k events
slope per second
Inductance™® 33 uH 100 kHz test freq. 1nH 33.000 uH 3.0+1.52 0.3+0.152
330 uH 50 kHz 10 nH 330.00 pH 2.0+0.91 0.2+0.091
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3.3 mH 4 kHz 100 nH 3.3000 mH 1.5+0.76 0.15+0.076
33 mH 1.5 kHz 1puH 33.000 mH 1.5+0.61 0.15+0.061
330 mH 1 kHz 10 uH 330.00 mH 2.5+0.91 0.25+0.091
3.3H 100 Hz 100 pH 3.3000 H 3+1.1 0.3+0.11
Diode I-V Test | 2.4V Test current: 100 nNA | 100 nV 0OVto24V 0.01+0.002 0.001+0.0002
to 1 mA
Notes

1. Repetitive signal; frequency range of 30 Hz to 60 kHz

2. Accuracies are with aperture set to 2 0.5 s, and within one hour from self-calibration.

3. Accuracies are with aperture set to = 0.5 s, and within one hour from zero (relative control).

4. Multiply “% of reading” by 1/Voltage Source for applied voltages below 1V

5. Limit is reached when the test current exceeds the Current Limit or if it is below 0.04% of this value

6. Pulse width frequencies below 2 Hz are achieved by taking 1/ period of (positive PW + negative PW)

7. Within one hour of Zero, and Open Terminal Calibration.

8. Accuracy is specified for values greater than 5% of the selected range.

Table C-7: 4102 DMM Capacitance and Temperature Measurement Accuracy
(Calculated by % of reading + % of range. Accuracy is at DMM terminals.)

Temperatur
Range or Frequency, e
Device burden voltage, Full Scale of 1year Coefficient
Function Type test current Resolution Range 23°C +5°C 23°C £ >5°C
Capacitance 1,200 pF > 5% of range 0.1 pF 1,199.9 pF 1+0.083 0.1+0.0083
(Multi-Slope 12 nF 1 pF 11.999 nF 1.2+0.042 0.12+0.0042
Charge 120 nF 10 pF 119.99 nF 1.0+0.002 0.1+0.0002
Balance 1.2 uF 100 pF 1.1999 uF 1.0+0.0002 0.1+0.00002
Method) ™ 12 uF 1 nF 11.999 pF 1 0.1
120 pF 10 nF 119.99 pF 1 0.1
1.2 mF 100 nF 1.1999 mF 1.2 0.12
12 mF 1 uF 50.000 mF 2 0.2
Capacitance 24 nF > 5% of range 10 pF 23.99 nF 5+0.83° 0.5+0.083
(In-Circuit 240 nF > 5% 100 pF 239.9 nF 5+0.42° 0.5+0.042
Method)*® 2.4 uF > 5% 1000 pF 2.399 uF 3+0.21° 0.3+0.021
24 uF > 5% 10 nF 23.99 UF 3+0.21° 0.3+0.021
240 uF > 5% 100 nF 239.9 uF 3+0.21° 0.3+0.021
2.4 mF >5% 1 uF 2.399 mF 3+0.21° 0.3+0.021
RTD pt385,
Temperature® | pt3911,
pt3916,
pt3926 Ro =100 or 200 Q 0.01°C -150 to 650°C +0.06°C +0.006°C
pt385,
pt3911,
pt3916,
pt3926 Ro =500 or 1 kQ 0.01°C -150 to 650°C +0.03°C +0.003°C
Cu <12Q 0.01°C -100 to 200°C +0.18°C < 20°C +0.018°C <
(Copper) +0.05°C 20°C
otherwise +0.005°C
otherwise
Cu >90Q 0.01°C -100 to 200°C +0.10°C < 20°C +0.01°C <
(Copper) +0.05°C 20°C
otherwise +0.005°C
otherwise
Thermocouple | B 0°C-50°C cold 0.01°C 2200°C +0.38 °C +0.038 °C
Temperature™® | E junction 0.01°C 1200°C +0.035 °C +0.0035 °C
J temperature range. | 0.01°C 2000°C +0.06 °C +0.006 °C
K Cold junction 0.01°C 3000°C +0.07 °C +0.007 °C
N compensation is 0.01°C 3000°C +0.10 °C +0.01°C
R available by sensor 75 g15¢ 2700°C £0.25°C £0.025 °C
S QjﬁtaZﬁ:fyme”t or 0.01°C 3500°C $0.35 °C +0.035 °C
T ) 0.01°C 550°C +0.06 °C +0.006 °C
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Notes:

ook wN =

include RTD probe error.
7. Accuracies are with aperture set to = 0.5 s. Measurement accuracy does not include thermocouple

error.

Within one hour of zero, using Relative control. Specified at DMM input terminals.
For values between 200pf and 500pf the floor is 0.21% rather than 0.083%.
Accuracy is specified for values higher than 5% of the selected range.
Within one hour of AC Caps Open Cal operation, and relative correction.
Specified for values higher than 5% of the selected range with Aperture > 0.2s.

Accuracies are with aperture set to 2 0.5 s, using a 4-wire RTD. Measurement accuracy does not

8. 4102 thermocouple temperature range may be greater than that of the thermocouple device.

Table C-8: 4102 DMM Source/Measure and Pulse Mode Accuracy
(Calculated by % of reading + % of range. Accuracy is at DMM terminals.)

Source Resistance,
Source Function/ Compliance Voltage, Resoluti 1year
Measure Function Range or Frequency Range Current/Range on 23°C £5°C
Source DC Voltage/ 0.015
Measure DC Voltage | + 10V (Closed Loop)' 200 Q Rsource 5 mA 18 bits +0.0018
+ 10V (Open Loop) 200 Q 5 mA 12 bits 1+0.18
Source DC Voltage/ | + 10 V (Source)™ Typical Settling Time: 3 | + 10V 5mV 1+0.35
Measure DC Current | + 24 mA (Measure) S +24 mA 0.1+0.004
Source DC Current/ 10 nA
Measure DC 1.25 yA 4.2 VV Vcompliance® 500 pA® min. level | 1+0.8
Voltage 12.5 yA 42V* 5nA° 50 nA 1+0.8
125 pA 4.2V* 50 nA° 100 nA 1+0.4
1.25 mA 42V* 500 nA’ 1 pA 1+40.4
12.5 mA 1.5V* 5 uA® 10 uA 1+0.4
Source AC Voltage/ 900 mVrms (Closed 0.1+0.56
Measure AC Voltage® | Loop) 30 Hz to 200 kHz 3 MAms, typical 17 bits +ACV spec
0.8+2.22
900 mVrms (Open Loop) | 10 Hz to 200 kHz 3 MAms, typical 12 bits +ACV spec
0.1+0.07
7.2 Vims (Closed Loop) 30 Hz to 200 kHz 3 MAms, typical 17 bits +ACV spec
0.8+0.28
7.2 VVrms (Open Loop) 10 Hz to 200 kHz 3 mAms, typical 12 bits +ACV spec
Pulse & Duty Cycle 0V to +10V or OV to -10V | PRI Range: 7.81 Hz to Pulse width: 25 Duty
Generator 5 mV resolution 20 kHz Js to 64 ms cycle/PW:
Burst Range: 1 to 32 k 1ps
steps
Notes:

1. An aperture of = 133 ms is required for the closed loop mode.
2. See the performance envelope curve (Source V, Measure | section) for limitations to voltage and

current values.

Aperture = 166 ms is required for proper closed loop mode usage above 200 Hz. Use higher aperture
time for lower frequencies.

Compliance voltage is the voltage range in which the current source is linear.

Resolution without Trim DAC. The use of the Trim DAC can improve the resolution by a factor of 10,
but it has to be set separately since it is not calibrated.

EADS North America Test and Services
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DMM Quickstart Commands

Below are a few situations you may be testing with the 1830 and DMM cards.
The steps to follow include the SCPI commands you would use. Refer to
Figure C-2 for channel numbers.

Analog Bus #2 DC Voltage Measurement

1. Route V+/V- to Analog Bus 2.
CLOSE (@14(12))

2. Set DMM measurement function to DC Voltage.
SENSe:VOLTage (@14(0))

3. Query DC voltage measurement across Analog Bus 2.
READ? (@14(0))

Front Panel DC Current Measurement

1. Set DMM measurement function to DC Current.
SENSe:CURRent:DC (@14(0))

2. Query DC current measurement across |+ and |- terminals.
READ? (@14(0))

Front Panel 2-Wire Resistance Measurement

1. Set DMM measurement function to 2W Resistance.
SENSe:RES (@14(0))

2. Query 2-wire resistance measurement across V+ and V- terminals.
READ? (@14(0))

Front Panel Frequency Measurement

1. Set DMM measurement function to Temperature.
SENSe:FREQuency (@14(0))

2. Query frequency measurement across V+ and V- terminals.
READ? (@14(0))

Cold junction Compensation Temperature Measurement

1. Connect National Semiconductor LM335 or equivalent across V+ and V-.

2. Connect CJC 1mA current source across V+ and V- lines.
CLOSE (@14(41))
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3. Query DC voltage measurement.
MEASure:VOLTage? (@14(0))

4. Disconnect CJC 1mA current source.
OPEN (@14(41))

5. Convert voltage measurement to temperature in °C using manufacturer's

datasheet.

6. Set cold junction compensation temperature (for example, to 20°C).

SENSe:TEMPerature:TRANsducer:TCouple:RJUNCtion 20, (@14(0))

Front Panel T-type Thermocouple Measurement

1. Set DMM measurement function to Temperature.
SENSe:TEMPerature (©14(0))

2. Set temperature sensor type to thermocouple.

SENSe:TEMPerature:TRANsducer:TYPE TCouple, (@14(0))

3. Set thermocouple type to T.

SENSe:TEMPerature:TRANsducer:TCouple:TYPE T, (@14(0))

4. Set temperature measurement unit to °C.
SENSe:TEMPerature:UNIT C, (@14(0))

5. Query thermocouple temperature measurement across the V+ and V-
terminals.

READ? (@14(0))

DC Capacitive Measurement

1. Set DMM measurement function to DC Capacitance.
SENSe:CAPacitance (@14(0))

2. Query DC capacitance measurement across the V+ and V- terminals.
READ? (@14(0))

Set Trigger to External Input

TRIGger :MODE EXTernal, (@14(0))
INITiate (@14(0))

AC Capacitive Measurement (4102 option only)

1. Set DMM measurement function to AC Capacitance.
SENSe:CAPacitance:AC (@14(0))

2. Query AC capacitance measurement across the V+ and V- terminals.
READ? (@14(0))
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Analog Bus #1 to #3 6-Wire Resistance Measurement (4102 option only)
1. Route V+/V- to Analog Bus 1.
CLOSE (@14(11))

2. Route I+/I- to Analog Bus 2.
CLOSE (@14(22))

3. Route G+/G- to Analog Bus 3.
CLOSE (@14(33))

4. Set DMM measurement function to 4W Resistance. DMM will
automatically take 6W measurement when Guard Source and Sense
are used.

SENSe:FRES (@14(0))

5. Query 6-wire resistance measurement.
READ? (@14(0))

Front Panel Resistance Temperature Detector (RTD) Measurement
(4102 option only)

1. Set DMM measurement function to Temperature.
SENSe:TEMPerature (@14(0))

2. Set temperature sensor type to RTD.
SENSe:TEMPerature:TRANsducer:TYPE RTD, (@14(0))

3. Set RTD type to 385.
SENSe:TEMPerature:TRANsducer :RTD:TYPE 385, @14(0))

4. Set RTD ice point resistance to 1000 ohms.
SENSe:TEMPerature:TRANsducer:RTD:RO 1000, (@14(0))

5. Query RTD temperature measurement across the V+ and V- terminals.
READ? (@14(0))

Inductive Measurement (4102 option only)

1. Set DMM measurement function to Inductance.
SENSe: INDuctance (@14(0))

2. Query capacitance measurement across the V+ and V- terminals.
READ? (@14(0))

DC Voltage Source (4102 option only)

Source 1.0VDC across the V+ and V- terminals.
SOURce:VOLTage:DC 1.0, (@14(0))
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DC Current Source (4102 option only)

Source 10uADC across the V+ and V- terminals.
SOURce:CURRent:DC 10e-6, (@14(0))

Single-run Pulse Generator (4102 option only)

Generate a single-run 5.0V, 25us pulse across the V+ and V- terminals.
SOURce:PULSe 5.0,20000,50,1 (@14(0))

Free-running Pulse Generator (4102 option only)

Generate a free-running 5.0V, 20kHz squarewave across V+ and V-
terminals.

SOURce:PULSe 5.0,20000 (@14(0))

SCPI Commands

A full list of SCPI commands are located in the DMM-Specific Command
Summary section of Chapter 7, SCPI Command Basics. A list of
commands supported by the 4102 option but not the 4101 option are noted in
that section.

Web-Page Controls

The web-page interface require you to have a recent version of the Java
runtime engine installed on your computer

The web controls allow you to view the status and modify a variety of
conditions and parameters in making your setup and measurements.

Refer to the following subsections for additional information on the general
features of each page.
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Main Control Screen

& | httpeff172,16.2,151 fcontrols/shot 14]

Tools  Help

Main Cantral | SCPL Commands | Module Overview

hode
Auto v

1.042E0

Functian
DC Vaoltage A

InputrSaurce BS+MS) Sense (+-)
Maone hd Mane
DMM Settings | Chart | Source Functions
Sampling Petiod {mSec)
a 250 500 750

Trigger Settings

Trigoer Source Immediate v
Trigoer Delay 0o Set
Sample Count 1 Set

Range (WDC)

VDC

Aperture (s)
0.16 v
Guard (G+G-)

v Maone v

1000

[ Trigger Out After Measurements

Qutput Slope | Megative hd

Figure C-4: DMM Main Control Screen

From this screen (Figure C-4), you can set the DMM to read from the Front
Panel or the Analog Bus by selecting the appropriate option button.

You can set various operations and measurements including:

o Mode — auto, single, or triggered
e Function — voltage, current, frequency, period, resistance

e Range
e Aperture

¢ Input source — none (front panel) or selected analog bus

e Sense location — none (front panel) or selected analog bus
e Guard location (4102 option only) — none (front panel) or selected analog

bus

With the tabbed features on the lower section of this screen, you can also set
various DMM settings, chart the data, or check the source functions (4102

option only).

If you select an analog bus as the input source, be sure to remove any front
panel connections that you don’t want influencing your DMM readings.

Digital Multimeter Option C-20
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Modes

Chart Tab

When you select the Single Mode, a Read button appears to the right to
allow you to make a single measurement when the button is clicked.

When you select the Triggered Mode, the trigger settings on the DMM
Settings tab such as the Source, Delay, Sample Count, and Output Slope
determine the measurement occurrence.

When you select the Auto Mode, the sampling period on the DMM Settings
tab determines the measurement interval.

When Plot Measurements is selected on the Chart tab (Figure C-5), the
system charts your measurement points. Click Clear Chart to clear the
current chart to either remove the information shown or to restart the charting.

Walue

0.50

0.45 4

0.40 1

0.35 1

0.30

DM Settings | Thart | Source Functions
[¥] Plot Measurements Clear Chart
|
[ | - u
. =
|| |
m
- ™
m
n
i
n
=
n
13:42:50 13:42:55 13:43:00 13:43:08
Time

Figure C-5: DMM Main Control - Chart Tab
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Source Functions Tab (4102 option only)

From the Source Functions tab (Figure C-6), you can set the source output
on the DMM including voltage, current, and pulse attributes.

After you have changed the values, click Set to implement them on the DMM.

D Settings | Chart | Source Functions

DC Voltage Pulse Gen

Source ¥ R Amplitude ARG
AC Voltage Fraguency 7812 % | Hz

Amplitude 0.05 < | vrms

Duty Cycle 113 %
Freguency 0.5 % Hz
Cycles 0% Cycles Set

DC Current

Source Current 0% | mA

Figure C-6: DMM Main Control — Source Functions Tab

SCPI Commands Tab

The SCPI Commands tab (Figure C-7) allows you to send SCPI commands
to the DMM. A few common SCPI commands have clickable icons along the
top of the tab including:

e SYST:ERR?: Checks on and reports if there are any errors

o Read STB: Reads the value of the Status Byte Register

o Device Clear: Clears error queue and flushes all input and output buffers
e Clear: Clears any text in the text message box below the icons

Use the SCPI Command input box to enter SCPl commands. The command

and any replies will be shown in the text message box.

e Clicking Send sends the command.

o Clicking Read receives the reply.

e Clicking Send/Read both sends and then receives the reply.

e Clicking Clear clears the commands history in the SCPI command input
box

The Time Out box allows you to set different values as needed.

The SCPI command list drop-down box includes a list of commonly used
commands and queries that you can choose to automatically appear in the
SCPI command input box.
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Additional information and a listing of SCPI commands can be found in
Chapter 7, SCPI Command Basics.

Model 1830 User Manual

Tools Help

Main Contral | SCPI Commands | Madule Overview

@7 SYST:ERR? Read 5TB Device Clear

SCPI command

[ Send ][ Read I[ Send & Read

SCPI command list

7l Clear

Time Out{ms)

b S000 Set

Clear

Figure C-7: DMM SCPI Commands Tab
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Module Overview Tab

The Module Overview tab (Figure C-8) allows you to review current DMM
information including model and serial number, revision levels, and
emergency reset status.

Clicking Generate Report generates an informational report and shows the
results on the information screen to the right of the button. Clicking Clear
Report removes the information from the screen.

,’f‘ S5lot 13 - RI4102 Control - Windows Internet Explorer

£ | htepeff172, 16,11, 75  controls)slok 1 3

Tools  Help

Main Conkral | SCPT Commands | Module Overview

Module Information

EADS NORTH AMERICA TEZT AND 3IERVICES
Model: RI4102
] Jerialluamber: 3500

Firmware Rewi=zion: 1.14

’ Generate Repork ]

l Clear Report

Hardware FRevision: 6
FPGL Revision: 125
Weh Control BRevision: 1.9

Figure C-8: DMM Module Overview Tab

ActivATE Control Tabs

The following screen tabs appear when you are using ActivATE to control the
DMM. They offer the same basic functions as the individual Web page
screens described in the previous section.

One additional feature is the addition of four buttons along the bottom of the
ActivATE screens:

e The Reset button resets the DMM operating conditions back to automatic
measuring and DC volts.

¢ The Read button reads the current measurement and displays it on the
screen.

e The Update button updates the screen you’re looking at with the current
status or configuration.

e The Help button brings up a Help screen for the DMM

When the Simulation box is selected, you can change any of the functions
and configurations shown on the screens without changing the actual
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instrument itself. Be sure to deselect the Simulation mode when you are
ready to set up and measure using the DMM.

Main
The Main tab (Figure C-9) allows full control of the DMM including setting:

o Measurement function (DC, AC, 2-wire resistance, 4-wire resistance, DC
current, AC current, period, frequency, capacitance, diode, and

temperature)
e Range
e Aperture

o Additional Modes (extended 2-wire resistance, AC capacitance, current
leakage, inductance, or duty cycle

e Sampling Period
e Triggering (mode and threshold voltage)

r

RI4102 (RI4102_1), v1.0.0.0

Main | Chart || Manual Control | Configuration | Source & Input
vDC
Mode
) ) [ ol s [ o
Rlange Aperture Addtional Mades
[ Auta 000
0.24 : 3 3
Sampling Period Triggering
J Made Thieshold v)
0ff 55 10 4 e
l Fieset l Read ] l Update l Help ] [ Simulation
Mo Error

Figure C-9: ActivATE Main Tab
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Chart

When Plot Measurements is selected on the Chart tab (Figure C-10), the
system charts your measurement points.

=

[] Plat Measurements

1.0

05

0.0

05

-1.u—'|....l....l....l....l....l....l
0.0 5.0 100 15.0 200 220 00

[ Rezet

[ Read ]l Update

l Help l [ Simulation

Mo Error

Figure C-10: ActivATE Chart Tab

Manual Control

The Manual Control tab (Figure C-11) allows you to manually enter SCPI
commands and queries in their appropriate input box. Click Write when
entering commands and Query when entering queries. Click Read to read
the results from the instrument.

Additional information on and a listing of SCPI commands can be found in
Chapter 7, SCPI Command Basics.
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Command List
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Figure C-11: ActivATE Manual Control Tab

Configuration

The Configuration tab (Figure C-12) allows you to load a pre-written
command file to the DMM. Click on the “...” button to view folders and files

on your comput

Click Enable Fi

RI4102 (RI4102_1

b air

Chart

Commands File

Debug Trace Settings

Manual Contral

Command File | C:5Program Fileshactiva TEWAactivd TE 3ehConfig R4 02Cammands, #ml

er.

le Trace, if desired, to help identify errors in your file.

=)

), v1.0.0.0

L]

[] Enable File Trace

l Reset

[ Read

l [ Update [ Simulation

(oo |

Mo Error

Figure C-12: ActivATE Configuration Tab
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Source & Input

From the Source & Input tab (Figure C-13), you can set the source output
on the DMM including voltage, current, and pulse attributes. You can also
set input information from either the Front Panel or one of the internal Analog
busses.

=

= RI4102 (RI4102_1), v1.0.0.0

Main || Chart | Marnual Control | Configuration SUUTCE&MDUt

DC Voltage Pulse Generator

Source VY 0.0 = Set 0o 2|y A28 % HZ
Amnplitude Frequency

AC Voltage

mplitude 005 *|vms T 2z 0 % | Cycles
Duty Cycle Cycles

Frequency 0s % HZ Set

Set

Source Curent 0.0 | mh

Input

(®) Frant Input Source Senze Guard

() Analog Bus b h ]
[ Reset l [ Read l [ Update [ Help l [ Simulation
Mo Errar

Figure C-13: ActivATE Source & Input Tab
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Appendix D
Rack-Mount Installation

Iltems Included

The rack-mount kit, PN 408174 is used to mount the 1830 into a standard 19-
inch equipment rack and includes the following:

Table D-1: Rack Mount Kit (PN 408174) Parts List

Item Description Qty
1 Rack-mount ear 2
2 6 x 32 x %" pan-head screw 4

Not Included - right angle runners (or a base plate) and the rack-mounting
screws.

Installing the Rack-Mount Ears
1. Remove the rubber feet on the bottom of the 1830 by removing the
screws that secure them.

2. Secure the rack-mount ear to the 1830 chassis as shown in Figure D-1,
using the supplied mounting screws.

3. If not already installed in your equipment rack, install right-angle runners
or a base plate.

Slide the 1830 chassis into the rack. (See Figure D-2.)

Fasten the 1830 chassis to the rack. (Screws for mounting to your rack
frame are not supplied.)
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Rack-Mount /
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Figure D-1: Attaching Rack Mount Ears
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Figure D-2: Installing the 1830 into the 19-Inch Equipment Rack
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capability, A-1
monitor operation, 6-27
monitoring overview (SCPI), 7-40
web-page interface, 4-10

analog bus
connecting the DMM, 6-12
DMM, C-5
overview, 1-3
Signal Raceway, 1-3
specifications, A-2
web-page interface, 4-10
Auto recall on Startup check box
exclusion list, 5-23
inclusion list, 5-24
build revision level, 1-12
cable information, 1-15
CALCulate. See SCPI, CALCulate
card. See plug-in card
channel attributes
web-page interface, 4-10
channel lists (SCPI), 6-6, 7-30
thermistor, 7-79
checking for installed plugs-ins, 6-24
clock source, 7-107
cold junction compensation (CJC), C-3
commands
*ESE, 7-10
*OPC, 7-12
*RCL, 7-14
*RST, 7-13
*SAV, 7-15
*TRG, 7-15
*WAI, 7-16
CLS, 7-10
configuration, instruments, 4-5
conformance testing, A-4
Connection Expert, 3-7
control port interfaces, A-3
controlling switch channels, 6-4
DATA. See SCPI, DATA
DC voltage specifications
DMM, C-4
default gateway, 4-5
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defining path names, 6-7

device identify button, 4-3

differential signal, A-2

digital multimeter (DMM)
4101, C-1
4102, C-1
AC current, C-4
AC voltage, C-4
ActivATE control screens, C-25
analog bus, C-5
analog bus (ABUS), 6-12
auto mode, C-21
capacitance accuracy, C-11, C-14
capacitive measurement, C-17
charts and plots, C-26
cold junction compensation (CJC), C-3
cold-junction measurement, C-16
commands, C-16
comparison, C-8

configuring and making measurements, 6-

11
connecting to the analog bus, 6-12
connections, C-3
current measurement, C-16
DC voltage, C-4
emissions/immunity, C-6
ESR function, C-7
features, C-8
frequency measurement, C-16
guard, C-3
inductive measurement, C-18
isolation, C-5
J200, C-5
J200 connector, C-8
maximum input, C-5
measurement examples, 6-14
measurements, C-3
overload protection, C-5
pulse mode accuracy, C-15
reading rate, C-5
rear panel, C-5
reliability, C-6
resistance, C-4
resistance measurement, C-16
RTD measurement, C-18
safety, C-6
SCPI commands — 4102 only, 7-113

setting, C-20
setting, C-25
setting trigger, C-17
single mode, C-21
single-ended analog bus (SABUS), 6-13
slot number, C-2
source functions, C-22
source/measure specifications, C-6
specific SCPI commands, 7-109
specifications, C-4, C-6
temperature accuracy, C-11, C-14
temperature/humidity, C-5
thermocouple measurement, C-17
triggered mode, C-21
triggering settings, C-25
voltage measurement, C-16
voltage sensing, C-7
voltage source, C-18
web-page screens, C-19
dimensions, 1-13
Driver Pane Name text box, 5-20
drivers, A-3
ActivATE software, 5-10
VI, 2-7
Ri18x0, 5-15
earth ground connection, 1-10
emergency reset, 1-12, 6-28
overview, 4-15
status screen, 4-16
status tab, 4-9
emissions/immunity
1830, A-4
DMM, C-6
Enable File Trace check box, 5-20
environmental specifications
1830, A-4
DMM, C-5
equate lists, 1-2
error messages, reading, 6-25
Ethernet
connector, 1-9
status, 4-5
exclude lists, 1-2, 7-14
ActivATE screen, 5-21
web-page screen, 4-10

external clock/reference. See reference input
(REF IN)
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external storage device, 4-4
external trigger

input, 1-2

output, 1-2
FETCh. See SCPI, SENSe
firmware

revision, 4-3

upgrade, 4-18, 7-118, A-1
flash drive

connection, 1-8, 1-9

viewing directory, 4-4
FORMat. See SCPI, FORMat
front panel

I/0, A-3

indicator lights, 1-8

USB, 1-8
fuse, 1-10
general specifications, A-1
global reset, 4-15, 6-28
GPIB

connector, 1-9

default address, 2-10

setting the address, 2-10, 4-6

using to communicate, 2-11

viewing the address, 4-3, 4-5

VISA resource string, 2-12
ground connection, 1-10
Group Execute Trigger (GET) signal, 7-34
home page, 4-1, 4-2
hostname, 4-3
identification label, 1-12
IEC 61010, 1-11
IEEE-488.2

common commands, 7-4

connector, 1-9

status reporting model, 7-5
include lists, 7-14

ActivATE screen, 5-23

web-page screen, 4-10
Includes Time Stamp check box, 5-20
Initialize Device on Start Up check box, 5-19
INITiate. See SCPI, INITiate
input

frequency, A-5

voltage, A-5
installation

ActivATE, 2-5
card shield, 2-2
disk, 2-4
IVI drivers, 2-5, 2-7
plug-in card, 2-1
instrument configuration, 4-4
interface data, A-5
IP address
modifying, 4-6
obtaining, 5-9
VI
drivers, 2-7
minimum requirements, 2-8
J200
DMM, C-5
Java engine, requirement, 4-7
LAN
configuration, 4-4
configuration modification, 4-6
connector, 1-9
Keep Alive timeout, 4-5
reset button, 1-9
status light, 1-8
local reset, 4-15, 6-28
LXI
class, 1-9, 4-3
version, 4-3
MAC address, 1-12, 4-3
MEASure. See SCPI, MEASure
Measurement & Automation Explorer, 3-1
modify button, 4-5
mounting options, 2-1, D-1
naming a path, 6-7
National Instruments
Measurement & Automation Explorer, 2-11,
3-1
non-volatile memory, 6-26
operation complete bit, 7-12
operation status registers (SCPI), 7-26
options
4101 DMM, C-1
4102 SMM, C-1
password
ActiVATE default, 5-9
default, 4-2
resetting, 1-9
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setting, 4-2
path
ActivATE screen, 5-20
channel list, 6-9
defining name, 6-7
naming, 6-7
operation, 6-6
removing name, 6-8
storing name, 6-10
web-page interface, 4-10
ping status, 4-5
plug-in card
checking, 6-24
connecting to DMM, 6-13
installing, 2-1
shield, 2-2
web-page controls, 4-11
plug-in slots
maximum quantity, A-1
numbering, 2-3
power
consumption, A-5
indicator light, 1-8
outlet wire colors, 1-11
requirement, 1-10
power supply specifications, A-5
programmable delay, 1-2
pulse mode accuracy
DMM, C-15
queries
*ESE?, 7-11
*ESR?, 7-11
*IDN?, 7-13
*OPC, 7-13
*OPC?, 7-12
*SRE?, 7-12
*STB?, 7-12
*TST?, 7-14
questionable status registers (SCPI), 7-27
rack-mount kit, D-1
READ. See SCPI, READ
real-time clock, A-1
rear panel I/O
1830, A-3
DMM, C-5
Recall from NVM button
exclusion list, 5-22

inclusion list, 5-24
reference clock
web-page interface, 4-10
reference input (REF IN), 1-2
connector, 1-10
selecting input, 7-107
refresh button, 4-5
registering
1830, 2-4
ActivATE software, 5-14
relative humidity, A-4, C-4
relay
closing, 6-10
lifetime counter, 1-2
opening, 6-11
reliability, A-4
reply output buffer, 7-18
reset. See emergency reset
Reset button, 5-15
Reset on Start Up check box, 5-19
reset switch, 1-8
resetting
factory default settings, 1-9
LAN connection, 1-9
password, 1-9
resistance
DMM, C-4
revision level, chassis, 1-12
RF performance improvement, 1-5
RoHS, A-4
DMM, C-6
ROUTe command summary (SCPI), 7-28
RS-232 connector, 1-9
SABUS. See single-ended analog bus
safety, 1-11, A-4
scaling, A-1
readings, 6-23
scan
memory, 6-21
operation, 6-19
scan list, 1-2, 7-14
overview (SCPI), 7-34
web-page interface, 4-10
SCPI
alarm monitoring overview, 7-40
Boolean parameters, 7-17

Index 4

EADS North America Test and Services



Publication No. 980937 Rev. A

Model 1830 User Manual

CALCulate commands, 7-63
case sensitivity, 7-3

channel lists, 7-30

CLOCk commands, 7-106
command summary, 7-19
command terminator, 7-3

commands. See Table of Contents listings

compliance information, 6-26
DATA commands, 7-74
discrete parameters, 7-17
DMM-specific commands, 7-109
entering commands to cards, 4-12
entering commands to system, 4-10
FETCh commands, 7-73
FORMat commands, 7-75
INITiate commands, 7-73
input format, 7-1
MEASure commands, 7-73, 7-79
MMEMory commands, 7-107
notation, 7-1
numeric parameters, 7-16
operation status registers, 7-26
overview, 7-1
parameter type, 7-16
querying parameter setting, 7-3
questionable status registers, 7-27
READ commands, 7-73
ROUTe commands, 7-28
scan list overview, 7-34
SENSE commands, 7-73
SEQuence commands, 7-53
sequences, 6-18
status data structure, 7-26
syntax, 7-1
SYST
CTYPE? command, 6-24
SYSTem commands, 7-80
TRIGger commands, 7-73, 7-94
web-page interface, 4-10
security
setting the password, 4-2
self-test, 1-2
SENSe. See SCPI, SENSe
sequences, 6-18
web-page interface, 4-10
serial number, 1-12, 4-3
service register enable register, 7-9

Signal Raceway. See also analog bus
overview, 1-3
Simulation check box, 5-15
single-ended analog bus (SABUS), 6-13
single-ended signal, A-2
single-ended voltage scan, 6-14
slot numbering, 2-3
software
included, A-3
revision, 4-3
source/measure meter, C-1
specifications. See also digital multimeter
(DMM)
analog bus, A-2
conformance testing, A-4
dimensions, 1-13
emissions/immunity, A-4
environmental, A-4, C-5
front panel I/O, A-3
general, A-1
input frequency, A-5
input voltage, A-5
interface data, A-5
power consumption, A-5
power supply, A-5
rear panel 1/0, A-3
relative humidity, A-4, C-4
reliability, A-4
safety, A-4
temperature, A-4, C-4
triggering characteristics, A-2
weight, A-4, A-5
specifying channels in commands, 7-18
standard event status register, 7-6
state machine capability, A-1
status
lights, 1-8
status byte register, 7-8
Store to NVM button
exclusion list, 5-22
inclusion list, 5-24
subnet mask, 4-5
switch card. See plug-in card
switch channels, 6-4
system
commands, 6-25
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reset switch, 1-8 link to directory, 4-4

using, 6-1 rear panel connector, 1-9
TCP/IP using to communicate, 2-11

address, 4-3 VISA resource string, 2-14, 4-3

mode, 4-5 username, 4-2

setting mode, 4-6 VISA

VISA resource string, 4-3 communicating via GPIB, 2-11
temperature communicating via USB, 2-14

monitoring, 4-9, A-1 resource strings, 2-10

monitoring example, 6-16 runtime requirement, 2-8, 5-4

operating/storage ranges, A-4, C-4 web-page interface (controls), 4-1

thermistor channel list, 7-79 advanced tab, 4-10
Termination Character text box, 5-19 alarm source, 4-10
thermistor, 7-79 channel attributes, 4-10
thermocouple. See temperature device identify button, 4-3
Time Out Value text box, 5-19 emergency reset, 4-15
timestamp capability, A-1 emergency reset tab, 4-9
trigger event log tab, 4-8

connector, 1-10 firmware upgrade, 4-18

control block, 7-96 general tab, 4-7

home page, 4-2
instrument configuration, 4-4
module overview tab, 4-13

input source, 7-14
output delay, 7-14

router, 1-6
source, A-2 path names, 4-10
web page setting tab, 4-10 plug-in (card) controls, 4-11
TRIGger. See SCPI, TRIGger reference clock, 4-10
i i relay tab, 4-11
triggering

scan list, 4-10
SCPI settings, 4-10
sequence, 4-10
setup tab, 4-10

capabilities, 6-2
characteristics, A-2
troubleshooting, B-1

upglrade system controls, 4-7
Uslermware, 4-18,7-118 temperature monitor, 4-9

trigger setting, 4-10
communication interface, 1-9 weight, A-4, A-5

flash drive connection, 1-8, 1-9
front panel connector, 1-8
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