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Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the max-
imum extent permitted by applicable
law, Agilent disclaims all warran-
ties, either express or implied, with
regard to this manual and any infor-
mation contained herein, including
but not limited to the implied warran-
ties of merchantability and fitness for
a particular purpose. Agilent shall not
be liable for errors or for incidental or
consequential damages in connection
with the furnishing, use, or perfor-
mance of this document or of any
information contained herein. Should
Agilent and the user have a separate
written agreement with warranty
terms covering the material in this
document that conflict with these
terms, the warranty terms in the sep-
arate agreement shall control.

Technology Licenses

The hardware and/or software described in
this document are furnished under a
license and may be used or copied only in
accordance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of
a U.S. Government prime contract or sub-
contract, Software is delivered and
licensed as “Commercial computer soft-
ware” as defined in DFAR 252.227-7014
(June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted
computer software” as defined in FAR
52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is

subject to Agilent Technologies’ standard
commercial license terms, and non-DOD
Departments and Agencies of the U.S. Gov-
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Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Govern-
ment users will receive no greater than
Limited Rights as defined in FAR 52.227-14
(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any
technical data.

Safety Notices

Caution

A Caution notice denotes a hazard.
It calls attention to an operating
procedure, practice, or the like that,
if not correctly performed or
adhered to, could result in damage
to the product or loss of important
data. Do not proceed beyond a
Caution notice until the indicated
conditions are fully understood and
met.

WARNING

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and met.



Safety Summary

The following general safety
precautions must be observed
during all phases of operation of
this system. Failure to comply
with these precautions or with
specific warnings elsewhere in
this manual violates safety
standards of design,
manufacture, and intended use
of the system. Agilent
Technologies, Inc. assumes no
liability for the customer's
failure to comply with these
requirements.

General

This product is provided with a
protective earth terminal. The
protective features of this
product may be impaired if it is
used in a manner not specified
in the operation instructions.

WARNING: DO NOT OPERATE
IN AN EXPLOSIVE ATMOSPHERE
Do not operate the system in the
presence of flammable gases or
flames.

If the equipment in this system
is used in a manner not
specified by Agilent
Technologies, the protection
provided by the equipment may
be impaired.

Cleaning Instructions

Clean the system cabinet using a
soft cloth dampened in water.

Safety and Support Information

WARNING: DO NOT REMOVE
ANY SYSTEM COVER

Operating personnel must not
remove system covers. Component
replacement and internal
adjustments must be made only by
qualified service personnel.
Equipment that appears damaged or
defective should be made
inoperative and secured against
unintended operation until they can
be repaired by qualified service
personnel.

Environmental Conditions

Unless otherwise noted in the
specifications, this system is
intended for indoor use in an
installation category II,
pollution degree 2 environment.
It is designed to operate at a
maximum relative humidity of
80% and at altitudes of up to
2000 meters. Refer to the
specifications tables for the ac
mains voltage requirements and
ambient operating temperature
range.

Before applying power

Verify that all safety precautions
are taken. Note the external
markings described in “Safety
Symbols and Regulatory
Markings” on page 4.
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Ground the System

To minimize shock hazard, the
system chassis must have a
hard-wired connection to an
electrical protective earth
ground. The system must also be
connected to the ac power mains
through a power cable that
includes a protective earth
conductor. The power cable
ground wire must be connected
to an electrical ground (safety
ground) at the power outlet. Any
interruption of the protective
grounding will cause a potential
shock hazard that could result in
personal injury.

Fuses

Use only fuses with the required
rated current, voltage, and
specified type (normal blow,
time delay). Do not use repaired
fuses or short-circuited fuse
holders. To do so could cause a
shock or fire hazard.

Operator Safety Information

MODULE CONNECTORS AND
TEST SIGNAL CABLES
CONNECTED TO THEM
CANNOT BE OPERATOR
ACCESSIBLE: Cables and
connectors are considered
inaccessible if a tool (e.g.,
screwdriver, wrench, socket,
etc.) or a key (equipment in a
locked cabinet) is required to
gain access to them.
Additionally, the operator
cannot have access to a
conductive surface connected to
any cable conductor (High, Low
or Guard).

Safety and Support Information

ASSURE THE EQUIPMENT
UNDER TEST HAS
ADEQUATE INSULATION
BETWEEN THE CABLE
CONNECTIONS AND ANY
OPERATOR-ACCESSIBLE
PARTS (DOORS, COVERS,
PANELS, SHIELDS, CASES,
CABINETS, ETC.): Verify there
are multiple and sufficient
protective means (rated for the
voltages you are applying) to
assure the operator will NOT
come into contact with any
energized conductor even if one
of the protective means fails to
work as intended. For example,
the inner side of a case, cabinet,
door, cover or panel can be
covered with an insulating
material as well as routing the
test cables to the module’s front
panel connectors through
non-conductive, flexible conduit
such as that used in electrical
power distribution.

Safety Symbols and
Regulatory Markings

Symbols and markings on the
system, in manuals and on
instruments alert you to
potential risks, provide
information about conditions,
and comply with international
regulations. Table 1 defines the
symbols and markings you may
encounter.



Table 1 Safety Symbols and Markings

Safety symbols

Warning: risk of electric shock.

Caution: refer to accompanying documents.

Alternating current.

Both direct and alternating current.

Earth (ground) terminal

Protective earth (ground) terminal

Frame or chassis terminal

Terminal is at earth potential. Used for measurement and control
circuits designed to be operated with one terminal at earth potential.

Switch setting indicator. O = Off, | = On.

Standby (supply); units with this symbol are not completely
disconnected from ac mains when this switch is off. To completely
disconnect the unit from ac mains, either disconnect the power cord, or
have a qualified electrician install an external switch.

CoOrE@C BB

Regulatory Markings

ce The CE mark is a registered trademark of the European Community.

The CSA mark is a registered trademark of the Canadian Standards
‘s ® Association.

The C-tick mark is a registered trademark of the Spectrum Management
Agency of Australia. This signifies compliance with the Australian EMC
Framework regulations under the terms of the Radio Communications
Act of 1992.

r
L|3N10149

ISM 1-A This text indicates that the product is an Industrial Scientific and
Medical Group 1 Class A product (CISPR 11, Clause 4).

Safety and Support Information



Service and Support
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Any adjustment, maintenance,
or repair of this product must be
performed by qualified
personnel. Contact your
customer engineer through your
local Agilent Technologies
Service Center.

Agilent on the Web

You can find information about
technical and professional
services, product support, and
equipment repair and service on
the Web:

http://www.agilent.com

Click the link to Test &
Measurement. Select your
country from the drop-down
menus. The Web page that
appears next has contact
information specific for your
country.

Agilent by Phone

If you do not have access to the
Internet, call one of the numbers
in Table 2.

Table 2  Agilent Call Centers and Regional Headquarters

United States and Canada: Test and Measurement Call Center
(800) 452 4844 (toll-free in US)

Europe: (4122) 7808111

Japan: Measurement Assistance Center
(81) 0426 56 7832

Latin America: 305 269 7548

Asia-Pacific: (85 22) 599 7777

Safety and Support Information


http://www.agilent.com/contacts/English/noscript.html
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Chapter 1
System Introduction

Chapter Contents

Typical System

This chapter gives an introduction to the Agilent TS-5400 Functional Test
System. Chapter contents are:

® Typical System ... ... page 11
® System Software. . ... .. e page 14
® Conceptua Block Diagram. ............... ..., page 15
® SystemHardware . ........ .. page 17

A typical Agilent Functional Test System for High Pin-Count Devices
includes:

® an Agilent E6198 Switch/Load Unit,

® an Agilent E8792A 32-Pin Matrix and Instrument Multiplexer
Module,

® an E8401A 13-dot VXI mainframe,

® an E1411B Digital Multimeter (DMM),

® an E6171A Measurement Control Module (MCM)

® an Industrial PC system controller

® One or more Agilent E6175A, E6176A, E6177A, and/or E6178A
Load Cards

® One or more power supplies

® aTest System Interface or Mass Interconnect

® Other optional GPIB instruments such as the Agilent 33120 Arbitrary
Waveform Generator

® Other optional VXI instruments such as an E1563A 2-Channel
Digitizer or an E1418A 8-Channel DAC.

Figure 1-1 showsatypical Agilent E8780B M edium Pin-Count System and
Figure 1-2 shows an Agilent E8786B Large Pin-Count System. .

Chapter 1

System Introduction 11
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System Software

The Agilent TS-5400 Series |1B system controller uses the Microsoft

Windows X P® operating system, and Agilent TestExec SL software which
is pre-installed on your system controller. Refer to the Agilent TS-5400
Online Help and the TestExec S Online Help (both available from the
TestExec S help menu) for software information.

14 System Introduction Chapter 1



Conceptual Block Diagram

Figure 1-3 showsisasimplified TS-5400 system block diagram showing the
key system hardware components. The system hardware components are
described in detail following the figure.

Chapter 1 System Introduction 15
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System Hardware

The Agilent TS-5400 systems contain al of the GPIB and/or VXI
instrumentation needed to test most el ectronics modules. Y ou may add
additional GPIB instruments and/or VXI modules and cabling to increase
the test capabilities of the system. If adding V XI moduleswhen currently no
V XI modules are present, requires a VX1 Mainframe.

The locations of the GPIB instruments and V XI modules in the VXI
mainframe(s), and the test system interface or mass interconnect are
standardized as much as possible. Because the Agilent TS-5400 Series uses
open system standards, and is configurable by the system integrator, systems
at your site may be different from the factory configurations.

WARNING The Debug Panel Analog Bus (ABus1 - ABus4) connectors are
not intended for operator use. On some Agilent TS-5400 Test
Systems, the Debug connector’s common connection (BNC
outer connection) is isolated from system ground and can have
hazardous voltage and current during Agilent TS-5400
operation.

Refer to the Debug Panel’s silk-screen to determine if the
Debug connector’s common connection are floating. Voltages
greater than 30Vrms, 42Vpk, or 60Vdc are considered
hazardous voltages. Current greater than 8A or energy greater
than 150VA is also considered hazardous.

Agilent E6171B Thispowerful card contributesto the versatility of the system, providing its
own 4x16 matrix to connect instrumentsto the Analog Bus. Twelve of these
Meas U[GIT i/lntdan|d sixteen linesaretypically used for the Counter, 2-channel isolated Arbitrary
Contro odule Waveform Generator, Digitizer, and DMM. The MCM card adds other
(MCM) important capabilities to the system as well, these are:

® Anisolated voltage source.

® Anisolated current source with a programmable voltage limit.

® A 16 X 5instrument multiplexer that multiplexes four analog buses
plus Unit Under Test (UUT) common.

® Multiplexing for eight external triggersand eight VXIbus TTL triggers
to and from each other or to and from the DUT.

® An analog comparator, with programmable thresholds, whose output
connects to the trigger multiplexer.

® A programmable high-voltage attenuator.

* A amplifier with programmable gain that can amplify the output of an
Agilent E6173A Arbitrary Function Generator module (formerly the
Agilent Z2471A) via a step-up transformer to provide output for
simulating VRS (Variable Reluctance Sensors) signals.

® A Programmable IRQ.

® A programmable general -purpose timer whose output also can be used

Chapter 1 System Introduction 17



Agilent E6198A
Switch/Load Unit

Agilent E8792A and
E8793A Pin Matrix
Cards

32 Measurement Channels

to generate interrupts, trigger delays, and pacing.

The 21-d ot Switch/Load Unit (SLU) holdsthe pin matrix cards and theload
cards. Test system instrumentation, loads and power supplies are routed to
the UUT through the pin matrix cards and load cards that plug into the
Switch/Load Unit. There are two types of pin matrix cards and four types of
load cards (described below).

These cards consist of a 32x4 matrix, which provides fast connections into
or out of the system for 32 rows into 4 columns (plus a fifth column for
UUTCOM). The four columns are collectively referred to as the Analog
Bus. High reliability switching is assured through jumper removable
protection resistors on the cards. Additional pin matrix cards may be added
to increase the system pin-count capabilities.

32 Measurement Channels 32 Measurement Channels

16 Instrument
Channels

16x5

!
|

| Instrument
\\ Matrix

Agilent E8792
Pin Matrix Card

To/From UUT To/From UUT To/From UUT
aiog | | || [ [l mmaog ||| |||
Bus (T r——1-ri-r4-, Bus §§§§§§§§q
‘ ‘ ver —H ‘
I } see — | oo |
I I I I
‘ ‘ e —4 |
I } vee — | vee |
I I I I
T T T I
} 32x4 } } 32x4 }
I Measurement I I Measurement |
[ Matrix } [ Matrix J
Agilent E8793 Agilent E8793
Pin Matrix Card #1 Pin Matrix Card #n

Figure 1-4. Pin Matrix Cards Conceptual Block Diagram

Agilent E8792A 32-Pin
Matrix and Instrument
Multiplexer Module

This module provides connections of up to 16 instruments and modules to
the Analog Bus and to the 32-pin matrix connections to the Test System
Interface or Mass Interconnect. The 32-pin matrix isa4 x 32 matrix with
series disconnect and bypass relays, as shown in Figure 1-5. The default
mode for each column has a 200Q2 protection resistor in series with each
column, with the parallel bypassrelay open. This providesrelay protection,
while allowing two-wire ohms measurements when the paralel relay is
closed. Thedisconnect relay switchesreducethe parasitic capacitance onthe
bus when open. The auxiliary (Aux) relays allow a switchable path from a
node on the UUT to one of the Direct Connect |CA Detectors/Sources, Test
System Interface or Mass Interconnect. Typical usesfor the Aux relays
include connecting an optional DA C, Digital /O, or other system resources,
such asthe Agilent E1418A DAC.
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Agilent E8793A 32-Pin

Matrix Mo

dule

Note

For applications requiring more than 32 channels, the E8793A Pin Matrix
card contains a 4x32 switching matrix (no instrument matrix) and may be
used for increasing channels in increments of 32. The Analog Busis
daisy-chained from card to card to route the measuring and source
instrumentsto N* 32 channels, where N represents the number of Pin Matrix
cards including the E8792A.

The E8793A 32-Pin Matrix Module compliments the E8792A 32-Pin
Matrix and Instrument Multiplexer Module by multiplexing the four-wire
Analog Bus (ABusl-ABus4) to 32-pinsfor the UUT. The 32-pin matrix isa
matrix with seriesdisconnect and bypassrelays, asshownin Figure 1-6. The
default mode for each column has a 200Q2 protection resistor in series with
each column, with the parallel bypass relay open. This provides relay
protection, while allowing two-wire ohms measurements when the parallel
relay is closed. The disconnect relay switches reduce the parasitic
capacitance on the bus when open. The auxiliary (Aux) relays allow a
switchable path from a node on the UUT to one of the Direct Connect ICA
Detectors/Sources, which are aso terminated on the mass interconnect.
Typical usesfor the Aux relaysinclude connecting an optional DAC, Digital
1/0O, or other system resources, such asthe Agilent E1418A DAC.

For additional information on the Agilent E8792A/8793A, refer to the
Agilent E6198Switch/Load Unit User’s Manual.
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Load Cards

Agilent E6175A
8-Channel High-Current
Load Card

Agilent E6176A
16-Channel High-Current
Load Card

Agilent E6177A
24-Channel
Medium-Current Load
Card

Agilent E6178A
8-Channel Heavy Duty
Load Card

The Agilent TS-5400 Series test systems provide modular design and
flexible load switching capabilities. Available Agilent load cards (installed
in the Switch/Load Unit) are:

® Agilent E6175A 8-Channel High-Current Load Card
® Agilent E6176A 16-Channel High-Current Load Card
® Agilent E6177A 24-Channel Medium-Current Card

® Agilent E6178A 8-Channel Heavy Duty Load Card

TheAgilent E6175A, with current sensing, isintended to be used with loads
mounted inside the switch/load unit. This card provides 8 high-current |oad
connections. Current sense resistors are supplied, with customer installable
LEM current sense capability as an option. Bridge load configurations are
supported with this card. A nine-inch by four-inch area of sheet metal isleft
open on the front of the card to allow room for mounting loads. The card
requires two slotsin the Agilent E6198 Switch/L oad Unit.

The Agilent E6176A provides 16 externally mounted loads. The single-slot
design offers high load density for high-current |oads where LEM modules
and bridge drive configurations are not required. The customer determines
where and how the loads are mounted externally. Two load connectors, J1

and J2, are used with loads one through eight on J1 and the remainder on J2.
Theflyback protection is connected from both the normally open (NO) and
normally closed (NC) power switch connections.

The Agilent E6177A is used with loads mounted inside the Switch/L oad
Unit. A nine-inch by four-inch area of sheet metal is left open on the front
of thecard to allow room for mounting loads. The cardisoneslot wide. Each
channel is capable of up to two amperes continuous carry current.

Thereare avariety of waysthe pull-up/pull-down capability of the card may
be used. Oneexampleisto pull input pinson the moduleto desired test states
and test for the desired result. Another common use would be to control an
attenuator by switching in loads.

The Agilent E6178A provides current-carrying capability of up to 30 amps
per channel. Loads are mounted externally and special power supply and
load wiring cables are used. The card requirestwo slotsin the Agilent E6198
Switch/Load Unit and specia power supply cabling.
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Test System
Interface or Mass
Interconnect

Test System Interface
(Express Connect)

The Test System Interface or Mass | nterconnect connects the test system to
your test fixture. The test fixture then connects to the Unit Under Test
(UUT). Standard connector blocks allow you to use general purpose
connectors designed for low-power and high-power connections as needed.
The system can be configured with either one of two mass interconnects:

® Test System Interface (Express Connect), for low-cost, medium-duty
applications,

® Mass Interconnect (Mac Panel) for very high pin-count and/or high
duty-cycle applications.

The Test System Interface (Express Connect) provides two 156-pin
detachable Test Connectors (TC1, TC2) for connecting to the test fixture.
These connectors have connections for two Agilent E8793 32-Pin Matrix
Modules, two load cards (includes connections to the current sensing
circuitry on the load cards), and power supplies. The Test System Interface
a so has two high-power connectors for a single 8-Channel Heavy Duty
Load Card.

TheTest System I nterface can be expanded from two to eight test connectors
and high power connectors.

Figure 1-7 shows a Test System I nterface with the maximum available
connectors. Refer to the Agilent TS-5400 Series 11B Express Connect Test
System Interface Wiring Guide supplied with your system for detailed
information.
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S

Figure 1-7. Express Connect Test System Interface
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Mass Interconnect
(Mac Panel)

To optional MCM,

TheMac Panel Mass | nterconnect uses ahigh-point count massinterconnect
fixture (Agilent E3722A) and interchangeable Interface Test Adapter
panels. Figure 1-8 shows the Mac Panel Mass Interconnect features. Refer
to the Agilent E6170 Mass Interconnect System User’s Manual supplied
with your system for detailed information.

To Agilent E1418A

Automotive Serial Protocol A/D Converter 16-Channel
and Load Box
To Pin Matrix 8-Channel Load Cards  24-Channel
Modules Loa}d Cards \ Load ?ards
Slot #\ @ -:::- Agilyl%hnologies \ / \ / @
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Figure 1-8. Mac Panel Mass Interconnect

Multiplexed
Instruments

Digital Multimeter (DMM)

Agilent E1411B Digital
Multimeter

Instruments are multiplexed to the Analog Bus using the Agilent E6171B
Measurement and Control Module's 4x16 instrument matrix and/or the
Agilent E8792A 32-Pin Matrix 4x16 instrument matrix.

Either the Agilent E1411B or 34401 Digital Multimeter (DMM) can be used
as the system DMM.In addition to test measurements, the DMM serves as
the system reference and is used to adjust other modules and instruments.

TheAdgilent E1411B 5.5-Digit DMM isaC-size, 1-dlot, register-based V X1
module. Y ou can useitsintegrating A/D to make 5.5-digit, low-noise
measurements, or switch to the sampling A/D to make 14-hit readings at
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Agilent 34401 Digital
Multimeter

Note

Agilent 53131 Universal
Counter

Note

Agilent 33120 Arbitrary
Waveform Generator

Note

rates up to 13 kHz.

Measurements for this DMM include Vdc/ac, 2- and 4-wire ohms,
offset-compensated ohms, and temperature from thermocoupl es,
thermistors, and RTDs.

The Agilent 34401 Digital Multimeter (DM M) measures dc voltage, ac-rms
voltage, and ohms (including 4-wire ohms). It can also measure temperature
by using thermistors. The input to the DMM is balanced and differential.

For additional information, refer to the Agilent 34401 Digital Multimeter
User’s Guide.

The Agilent 53131 Universal Counter performs frequency, time interval,
period, and totalize measurements. It is connected to the UUT through the
Agilent EB792A 32-Pin Matrix and Instrument Multiplexer Module, but
uses only one row of the matrix module connector, since the counter inputs
are referenced to system ground.

Instead of using the 53131 Counter, you can use an Agilent E6182A
(Agilent E1333A) Universal Counter. This counter isasingle slot B-size
V XI counter that requires an Agilent E1403B B-size to C-size Active
Adapter Module and cables and a C-size VXI mainframe.

For additional information, refer to the Agilent 53131 Universal Counter
Programming Guide.

The Agilent 33120 Arbitrary Waveform Generator (Arb) provides the
meansto generate arbitrary waveform, besides providing standard functions
likesine, square, etc. Itisconnected tothe UUT through the Agilent E8792A
32-Pin Matrix and Instrument Multiplexer Module, but since its output is
floating, it requires two connections to the matrix module.

Instead of using the Agilent 33120 Arb, you can use the Agilent E6173A
Arbitrary Waveform Generator (formerly Agilent Z2471A). Thisisa
register-based, two-channel isolated (both between channels and from
ground) waveform generator. Channel one is connected to the Agilent 8792
32-Pin Matrix and Instrument Multiplexer Module. Channel two may be
connected by the customer directly to aUUT pin or the pin matrix module
using an unassigned connector pin. Sincethisisa C-size singleslot V XI
module, it requires a C-size VXI Mainframe.

For additional information, refer to the Agilent 33120 Arbitrary Waveform
Generator User’s Guide.
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Agilent 33220

Function/Arbitrary
Waveform Generator

Agilent E6247A (VXI
Technology E1563A)
2-Channel 800kSa/s A/D

Digital Converter

(Digitizer or ADC)

Note

Direct Connect

Instruments

Agilent E6174A

32-Channel Event

Detector

Note

Agilent E1418A
16-Channel

Digital/Analog Converter

Module

The Agilent 33220A function / arbitrary waveform generator uses direct
digital synthesis (DDS) techniques to create stable, low-distortion output
signals. The 33220A provides easy access to standard sine, square, ramp,
triangle, and pul se waveforms plus you can create custom waveforms using
the 50 M Sals, 14 bit, 64 K-point arbitrary waveform function.

For additional information, refer to the Agilent 33220 Function/Arbitrary
Waveform Generator User’s Guide.

The Agilent E6247A contains an V XI Technology E1563A 2-Channel A/D
Converter (Digitizer or ADC) and cables. The E1563A hastwo differential
channels that allow simultaneous measurements of two waveforms (for
example, the voltage and current waveform of the load signal).

In the factory default configuration, Channel 1 (Adc1Hi/AdclLo) input
provides direct accessto the Agilent E6171B’ s attenuator output.
Connecting the digitizer allows you to digitize a high voltage like an
inductive flyback, while maintaining the resolution to also measure the
driver’ s saturation voltage all in a single measurement cycle for high
throughput testing. Channel 2 input (Adc2Hi/Adc2L o) is connected to the
interconnection column (ABus). Connecting the Digitizer to thisway allows
it to be routed to any input of the UUT.

For additional information, refer to the Agilent E11563A 2-Channel A/D
Converter User’'s Manual.

Several of the VX1 modules supported by the Agilent TS-5400 System are
not multiplexed through apin matrix card, but directly connected to the Test
System Interface or Mass I nterconnect. These optional productsinclude the
Agilent E6174A Event Detector and the Agilent E1418A 16-Channel DAC
Module.

TheAgilent E6174A Event Detector (formerly Agilent Z2902) providesthe
capability to analyze 32-channel input event states and timings. The events
are stored in memory on the board, then the events can be read back by the
controller for event analysis. Either the Agilent E6174A's internal sampling
clock may be used or an external clock can be selected to expand the
measurement time.

For specific information, refer to the Agilent E6174A 32-Channel Event
Detector User’s Manual.

The Agilent E1418A is an 8 or 16 channel digital-to-analog converter
module. Each channel can be configured for either voltage or current output
mode. When configured for voltage output, voltagesin the range of -16.0 to
+16.0 Volts can be set. When configured for current output, currentsin the
range of -0.02 to +0.02 Amps can be set. The channel output mode can be
programmatically set, or it can be forced to either voltage or current by
mechanical jumpers on the terminal block. The E1418A can be configured
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for Isolated or Non-Isolated channels.

Note For additional information, refer to the Agilent E1418A 8/16 Channel D/A
Converter Module User’s Manual and SCPI Programming Guide.
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Programmable
Power Supplies

Table 1-1 liststhe Agilent TS-5400 power supply product numbers. Option
014 to any of the product numbersincludes cables and rack mount rails (for
example, E6187A-014). Each of these GPIB programmable power supplies
can operate in either a constant-voltage or constant-current mode over the
specified output range. Table 1-1 also lists nominal voltage and current
valuesfor each of these power supplies. For additional information, refer to
the respective power supply’s user manual(s) supplied with your Agilent

TS-5400 System.

Table 1-1. Agilent TS-5400 Programmable Power Supplies
Agilent TS-5400
Product Number Contains Voltage | Current
Agilent E6187A Agilent 6643A Power Supply 0-35V 0-6 A
Agilent E6188A Agilent 6653A Power Supply | 0-35V 0-15A
Agilent E6189A Agilent 6673A Power Supply | 0-35V 0-60 A
Agilent E6238A Agilent 6672A Power Supply 0-20 VvV 0-100 A
Agilent E6242A Agilent 6652A Power Supply 0-20 VvV 0-25A
Agilent E6248A Agilent 6642A Power Supply | 0-20 V 0-10 A
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Chapter 2

System Instrument Configuration

Chapter Contents

This chapter shows how to configure the different VX1 and GPIB modules
and instruments in the system. Chapter contents are:;

® VVXI Module Locations And Logical Addresses. ......... page 32
® Power Supplies Locations and GPIB Addresses. . ........ page 31
SVXIMOdUIES. . .. o page 34
® Programmable Power Supplies. ...................... page 48

GPIB Instrument Locations And Addresses

The TS-5400 System supports an Agilent 34401A Digital Multimeter,
33120A Arbitrary Waveform Generator, and 53131A Universal Counter.

The GPIB address aways starts with a 1 on the first GPIB instrument. The
next instrument increments the address by 1 (i.e., address value of 2), and so
on. The instruments are prioritized in the following order.

Agilent 34401 Digital Multimeter
Agilent 33120 Arbitrary Waveform Generator
Agilent 53131 Universal Counter

Thefirstinstrumentisalwaysaddress 1. If the Agilent 34401 isnot installed,
then the next instrument would be the Agilent 33120 with an address of 1,
the next has an address of 2, and so on.

Power Supplies Locations and GPIB Addresses

The TS-5400 Systermn uses one or more of the Agilent 6642A, 6643A,
6652A,, 6653A, 6672A, or 6673A Power Supplies. The supplies are located
in the in the lower front part of the system and numbered from bottom to
top. The lowest mounted power supply is PS1 (Power Supply #1), the next
higher is PS2 (Power Supply #2), and so on.

The GPIB address of the lowest Power Supply (PS1) is 5 with the address of
each additional Power Supply incremented by 1 (for example, PS2 has a
GPIB address of 5+ 1 = 6).
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VXI Module Locations And Logical Addresses

One VXI Mainframe
Algorithm

Notes

One Mainframe Optional
Instrument Priority List

Two VXI Mainframe
Algorithm

Refer to “VXI Modules’ on page 34 for information on how to set the
Logical Addresses of the modules. For additional specific information about
aparticular VXI module, refer to that module’ s user manual. For cabling
information, refer to Chapter 4, “ System Cablesand Connectors’ on page 63
of this manual.

The TS-5400 system can contain either one or two VXI mainframes

Thefollowing list showsthe slot and logical addresses (LADD) for one VXI
mainframe (slots 0 to 12 as numbered from left to right).

® Slot 0 E8491 “firewire” or VXI-MXI-2, LADD = default
® Slot 1 E6171B Measurement Control Module LADD = 17.
® Slots 11 -2 optional instruments, LADD = dot #

Optional Instruments are loaded right to left starting in slot 11 without
blanks according to the One Mainframe Optional Instrument Priority Chart
below. For these instruments, the LADD is set to the slot number.

Multiple modules of the same type are loaded adjacent to one another.

Instrument types not present in the following list are replaced with the next
instrument on the priority list.

E1411B DMM

E6173A Arbitrary Waveform Generator
E1418A 8/16 Channel DAC

E1563A 2 Channel Digitizer

E6174A Event Detector

E1333A Counter

Other optional VX1 instrumentation

Nouop,rwdhpE

Table 2-1 showsthe slot and logical address (LADD) agorithm for two VXI
mainframes (slots 0 to 13 as numbered from left to right). The second
mainframe contains only optional instruments/modules.

Table 2-1. Two VXI Mainframe Algorithm

Instrument/Module Slot# | LADD
Mainframe #1
IEEE-1394 VXI Interface Card (Firewire) or 0 16
VXI-MXI-2
Agilent E6171B Measurement Control Module 1 17
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Table 2-1. Two VXI Mainframe Algorithm

Instrument/Module Slot # | LADD

Agilent E1411B Digital Multimeter 11 27
Agilent E6173A Arbitrary Waveform Generator 10 26
(optional)

Agilent E6174A Event Detector (optional) 9 25
Agilent E1418A 16-Channel D/A Converter (optional) 8 24
VXI Technology E1563A 2-Channel A/D Converter 7 23
(optional)

Agilent E1333A 3-Channel Counter (or other optional 6 22

module), if slot is empty

Mainframe #2

IEEE-1394 VXI Interface Card (Firewire) 0 32
Agilent E3173A Arbitrary Waveform Generator 1 33
(optional)

Agilent E6174A Event Detector (optional) 2 34
Agilent E1418A 16-Channel D/A Converter (optional) 3 35
VXI Technology E1563A 2-Channel A/D Converter 4 36
(optional)

Agilent E1333A 3-Channel Counter (or other optional 5 37

® The optional modules for mainframe #1 are loaded right to left with no
blank slots between the modules; the optional modules for mainframe
#2 are loaded | eft to right with no blank slots between the modules
® Same type multiple modules are to be |oaded adjacent to one another.
® Optiona module types not present are to be replaced with the next
lower priority module; use the following order to add optional
modules:
-- Agilent E6173A Arbitrary Waveform Generator
-- Agilent E6174A Event Detector
-- Agilent E1418A 16-Channel D/A Converter
-- VXI Technology E1563A 2-Channel A/D Converter
-- Agilent E1333A 3-Channel Counter
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VXI Modules

This section describes the individual VX1 modules used in an Agilent
TS-5400 system, the switch and jumper settings, and cabling to themodul es.
For additional information on any of these modules, refer to the user’s
manual included with each module.

Before installing a new or replacement VXI module in amainframe, verify
that its switchesor jumpersare set asshownin thissection. DO NOT assume
that the factory settings are correct; you may have to change the factory
settings for this application in the Agilent TS-5400 system.

Note Inthefollowing descriptions, the factory default Logical Addressisthe
address that an exchange module or new non-system integrated moduleis
normally set to. The Agilent TS-5400 Logical Addressisthelogical
address of amodule installed in a Agilent TS-5400 system.

The following modules are included or are optional:

® Agilent E1333A 3-Channel Universal Counter Module. . .. page 35

® Agilent E1411B Digital Multimeter Module . ... ........ page 36

® Agilent E1418A 8/16-Channel Digital/Analog Converter Module
page 37

® VXI Technology E1563A 2-Channel 800 ka/s Digitizer (ADC)
Module . ... page 39

® VXI-MXI-2 InterfaceModule . ...................... page 42

® Agilent E6171B Measurement Control Module. . ........ page 43

® Agilent E6173A Arbitrary Waveform Generator (ARB) Module page
46

® Agilent E6174A Event Detector Module .. ............. page 47

Refer to Chapter 4 on page 63 for wiring and cable pinout diagrams. Refer
al so to the mass interconnect manual supplied with your test system.

WARNING To prevent electric shock hazard, the module face plate must be
securely fastened to the mainframe.
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Agilent E1333A TheAgilent EG182A containsan Agilent E1333A B-Size Universal Counter
_ i with the Agilent E1403B B-size to C-size Active Adapter Module and
3-Channel Universal cables. The Agilent E1333A Counter performs frequency, timeinterval,
Counter Module period and totalize measurements. The counter is connected to the UUT
through the Agilent E6171 Measurement Control Module. The counter uses
only one row on J1, since the counter inputs are referenced to earth ground.

Switch/Jumper Settings  Figure2-1 showsthe Agilent E1333A logical address switch with the switch
shown in the factory setting. Set the logica address to match the VXI
mainframe slot number for a one mainframe system. For atwo mainframe
system, set to the slot number plus 16, if in mainframe #1, or to the slot
number plus 32, if in mainframe #2. Refer to “V XI Module Locations And
Logical Addresses’ on page 32. The Interrupt Priority is always set to 1.

_®)
o M
\3-CHANNEL 000000 —
ggUN&RTESR# ooooocI —
Agilent E1403 VXlbus —~—al Logical =
B-size to C-size i Address =
Active Adapter Switch —
Module =
(000nono =
OOOOOOI@ g
i ey
uimputs Logical Address @E
ok
50 lnputs Factory Default = 48 (shown)
TS-5430/5450 One Mainframe = Slot #
TS-5450 Two Mainframes = Slot # + 16
or Slot # + 32 (if in Mainframe #2)
E3750-61604 (#11) t D o-oren | EEE IR &o
. 0 —— ) =
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E3750-61604 (#11) to — ) Q/ I:D — NS 00O N < 00
E6171 Measurement 0 —MON
Control Module Row 12 ? f
° ) OPEN = Switch Set to "0" (Off)
Note: See the section "Cabling To_| CLOSED = Switch Set to "1" (On)
Diagrams" or the E6170-90101 ﬂ:j L
cable drawing for Cable ID# XX
cross-references. || U

Figure 2-1. Agilent E1333A Universal Counter Module and Cables
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Agilent E1411B
Digital Multimeter
Module

Switch/Jumpers Settings

The Agilent E1411B Digital Multimeter (DMM) Module comes standard
with the Agilent TS-5400 System. The DMM measures dc voltage, ac-rms
voltage, and ohms (including 4-wire ohms). It can also measure temperature
by using thermistors. In addition to test measurements, the DMM serves as
the system reference and is used to calibrate the V/I functions. The DMM
input is balanced and differential.

Figure 2-2 showsthe Agilent E1411B logical address switch with the switch
shown in the factory setting. Set the logica address to match the VXI
mainframe slot number for a one mainframe system. For atwo mainframe
system, set to the slot number plus 16, if in mainframe #1, or to the slot
number plus 32, if in mainframe #2. Refer to “V XI Module Locations And
Logical Addresses’ on page 32. The Interrupt Priority is always set to 1.

I==3
I\ -

ﬂ Logical Add
ThGeE ogica ress
Factory Default = 24 (shown)
o™ TS-5430/5450 One Mainframe = Slot #
TS-5450 Two Mainframes = Slot # + 16 Logical
Opeome or Slot # + 32 (if in mainframe #2) Address
- vy Switch
[o] ﬁfoﬁwm¢w wee  LOCation
7\ il - —
“@h ' ' )
b Note: See the section "Cabling o] 1=CLOSED |1
&.-J Diagrams" or the E6170-90101 0= OPEN
=7 cable drawing for Cable ID# XX 765232710 L
Anciog
= cross-references. OPEN = Switch Set to "0" (Off) wo
; CLOSED = Switch Set to "1" (On) ;}
E3750-61603 (#10) to
E6171 Measurement Interrupt Priority Jumpers IRQ .
Control Module Row 1 []:j: Location
Observe Ground
Polarity []:j:
|
[]jf Priority 1
@'_7 E3750-61603 (#10) to By, =
) E6171 Measurement =

Control Module Row 3

Figure 2-2. Agilent E1411B DMM Module and Cables
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Agilent E1418A

8/16-Channel

Digital/Analog
Converter Module

Switch/Jumpers

Logical Address

Factory Default =
TS-5430/5450 One Mainframe = Slot #
TS-5450 Two Mainframes = Slot# + 16
or Slot # + 32 (if in mainframe #2)

The Agilent E1418A isan 8 or 16 channel digital-to-analog converter
module. Each channel can be configured for either voltage or current output
mode. When configured for voltage output, voltagesin therange of -16.0to
+16.0 Volts can be set. When configured for current output, currentsin the
range of -0.02 to +0.02 Amps can be set. The channel output mode can be
programmatically set, or it can be forced to either voltage or current by
mechanical jumpers on the terminal block. The E1418A can be configured
for Isolated or Non-Isolated channels.

Figure 2-3 showsthe Agilent E1418BA logical address switch with the
switch shown inthe factory setting. Set thelogical addressto match the VX
mainframe slot number for a one mainframe system. For atwo mainframe
system, set to the slot number plus 16, if in mainframe #1, or to the slot
number plus 32, if in mainframe #2. Refer to “V XI Module Locations And
Logical Addresses’ on page 32. The Interrupt Priority is always set to 1.
Keep the other switches in the default position, as shown.

72 (shown)

CAL Store Enable Jumper

e

Secured

Cal

Figure 2-3. Agilent E1418A DAC Module
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Cabling  Figure 2-4 showsthewiring for the Agilent E1418A DAC Module using the
terminal module connector. Two Agilent E3750-61608 cables connect the
modul e to the mass interconnect; the mass interconnect connector has the
same pin-out as the module. Refer to Chapter 4 on page 63 for wiring
information on the cable.

A B C

1] CH1PROGJMPR | GND |CH1HS
2 | CH2PROGJMPR | GND [CH1HI

3 | CH3PROGJMPR | GND |CH1LO

4 | CH4PROGJMPR | GND [CH1LS

5 | CH9PROGJMPR | GND |CH2HS

6 | CH10PROGJMPR | GND |CH2HI

7 | CH11PROGJMPR | GND |[CH2LO

8 | CH12PROGJMPR | GND [CH2LS

9 | CH1MODEJMPR | GND |CH3HS ‘ -
10 | CH2MODE JMPR | GND |CH3HI

11 | CH3MODE JMPR | GND [CH3LO ABC \
12| CH4MODE JMPR | GND |CH3LS — | BoN
13| CH9MODE JMPR | GND |CH4HS 1|ooo Ny “
14 | CH10MODE JMPR | GND |CH4HI R EEE ‘ -~
15| CH11 MODE JMPR | GND |CH4LO ooopg NN -~
16 | CH12 MODE JMPR | GND |CH4LS o oo R =
17 GND GND [CHO9HS 88 & 883 /
18 GND GND |CH9HI g oz RN -
19 GND GND |CH9LO g oo SRR g
20 GND GND |CH9LS o oo 883 =
21 GND GND |CH10HS oo a3 ~
22 GND GND |CH 10 HI o oo R

23 GND GND |CH10LO 2o o 333 -
24 GND GND |CH10LS s oo 3% -
25 GND GND |CH11HS g oo a3 ~
26 EXT TRIGn GND | CH11HI oo o N =
27 GND GND |CH11LO oaoo 353 -
28 CALHS GND |CH11LS ooa a5

29 CALHI GND |CH12HS EEE 333 =
30 CALLO GND |CH12HI ooo RN <
31 CALLS GND |CH12L0 55 o 838 Q(
32 GND GND |CH12LS 32| a8 ,"—\ing\/@/

A 5 c ABC ‘g; \>)>
1| TERMINALID 1 GND [CH13HS 1 lee T | -
2 | TERMINALID 2 GND |CH 13 HI o oo 8y
3| TERMINALID3 GND [CH13LO 8 oo R -~
4 GND GND |CH13LS g oo Y ~
5 GND GND |CH 14 HS oooao a3 ~
6 GND GND |CH 14 HI o oo NN -
7 GND GND |CH14LO s oo R 2
8 GND GND |CH14LS oo o 883
9 GND GND [CH15HS R Ay -
10 GND GND | CH 15 HI g oo 3y g
11 GND GND |CH15LO o oo 883 -~
12 GND GND [CH15LS R NN -
13 GND GND |CH 16 HS g g 8y 2
14 GND GND | CH 16 HI oo oo 383
15 GND GND |CH16LO R N -~
16 GND GND |CH16LS goo 35y ~
17| CH5PROGJMPR | GND |CH5HS oo oo ady S ~
18 | CH6PROGJMPR | GND |CHS5HI 860 NN <
19| CH7PROGJIMPR | GND |CH5LO g og Wy &
20| CH8PROGJMPR | GND |CH5LS 32| o 5 a 388
21| CH13PROGJMPR | GND [CHEHS — T ™
22| CH14PROG JMPR | GND |CH6 HI
23| CH15PROGJMPR | GND [CH6LO
24 | CH16 PROGJMPR | GND |CH6LS
25| CH5MODE JMPR | GND | CH7HS
26 | CH6 MODE JMPR | GND | CH7HI
27| CH7MODEJMPR | GND |[CH7LO
28| CH8MODEJMPR | GND |CH7LS

29 [ CH 13 MODE JMPR GND |[CHB8HS
30 | CH 14 MODE JMPR GND | CHS8HI

31 | CH 15 MODE JMPR GND |CH8LO
32 | CH4 MODE JMPR GND | CHS8LS

Figure 2-4. Agilent E1418A Terminal Module Connector Pinout
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VXI Technology
E1563A 2-Channel
800 ka/s Digitizer
(ADC) Module

Switch/Jumper Settings

E1563A

The Agilent E6183A contains an VX| Technology E1563A Digitizer and
cables. The E1563A Digitizer has two channels that alows simultaneous
measurements of two waveforms (for example, the voltage and current
waveform of the load signal). In the factory default configuration, Channel
1 provides direct accessto the attenuator output. Connecting the digitizer to
thisinput alowsthe user to digitize ahigh voltage like an inductive flyback,
while maintaining the resolution to also measure the driver’ s saturation
voltage all in asingle measurement cycle for high-throughput testing.
Channel 2 input is connected to the interconnection column (ABuS).
Connecting the digitizer to thisinput allows it to be routed to any input of
the UUT.

Figure 2-5 showsthe E1563A logical address switch with the switch shown
in the factory setting. Set the logical address to match the VX1 mainframe
slot number for a one mainframe system. For atwo mainframe system, set
to the slot number plus 16, if in mainframe #1, or to the slot number plus 32,
if in mainframe #2. Refer to “VXI Module Locations And Logical
Addresses’ on page 32. The Interrupt Priority is always set to 1. Both the
servant area and bus request factory defaults are correct .

~ Logical Address
Switch Location

Logical Address

Factory Default = 40 (shown)
TS-5430/5450 One Mainframe = Slot #
TS-5450 Two Mainframes = Slot # + 16
or Slot # + 32 (if in mainframe #2)

CLOSED=1 | L
et el Pl T
rC(\l)goo <t N —

128 |~
64

Figure 2-5. E1563A Digitizer Switch and Jumper Settings
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Agilent E8491B PC TheE8491B interconnect links the IEEE 1394 bus to the backplane of the

Link to VXI VXI mainframe. The E8491B is a C-size device with VXI| Resource

Manager and Slot 0 capability.
Interconnect

There are no configuration switches on the E8491B. The device' slogical
addressis 0 and it provides the system’ s resource manager functionality via
softwarethat is part of the Agilent 1/0O Libraries. ItsV X1 servant areais 255,
therefore; it isthe interface to all VXI devices with logica addresses
between 1 and 255. The E8491B isnormally, but not required to be, installed
in mainframe slot 0.

Installing the E8491B  The following installation steps are referenced to Figure 2-6.
into the VXI Mainframe ) _ _
1. If power is applied to the VXI mainframe, remove power to the VXI
mainframe and disconnect all power sources that may be applied to any
instruments.

2. Insert the E8491B into mainframe slot 0 by aligning the module with the
guides inside the mainframe (Figure 2-6). Slowly push the module into the
dlot until it seatsin the backplane connectors. It may be necessary to pull out
(not remove) the retaining screwsin order to seat the device securely in the
connectors.

3. Tighten the retaining screws on the top and bottom of the module.

4. Connect the interface cable from the host adapter to E8491B port A, B, or
C. The ports are identical and unused ports are available to connect
additional E8491Bs and other IEEE 1394 devicesin a daisy-chain or tree
configuration. Refer to the E8491B User Manual for more information.

40 System Instrument Configuration Chapter 2



Retaining
Screws

/ i
AN
Seat the module by

pushing in the
extraction levers

\

Y

h

o

§

SN
SN

=

Extraction
Levers

\

2000 HAT =
\

4

&L

Slide the module
into the mainframe
until it plugs into the

backplane connectors

Figure 2-6. Installing the E8491B VXI Interface Card
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VXI-MXI-2 Interface TheVXxI-MXI-2 Interface module provides communication between one
Module VX| mainframe and an external controller PC. Refer to Figure 2-7. The
VXI1-MXI1-1 module must be installed in slot 0 of your VXI mainframe.
Refer to the Getting Started Guidethat camewith themodulefor installation
information.

Install the PCI-MX1-2 Board into your External PC controller.Refer to the
Getting Started Guide that came with the VXI-MX1-2 module for
installation information.

Backplane
Connector

Note: Install the VXI-MXI-2
Module into Slot 0

. _ Agilent E1401
Refer to the Getting Started Guide Mainframe

for the VXI-MXI-1 Module
to configure the module

PCI-MXI-2 Board

VXI-MXI-2 Cable

VXI-MXI-2 Module

Figure 2-7. Installing the VXI-MXI-2 Interface Module
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Agilent E6171B  TheAgilent E6171A/B Measurement Control Module (MCM, also known
asthe VI card in the Agilent TS-5400 Action documentation) provides four
Measurement primary functions: k P
Control Module
1. It provides a 16x5 matrix used to expand the four columns from the
32-Pin Matrix Module(s) and UUT Common to access up to 16
external instruments.

2. It provides an isolated V/I1 programmable voltage and current source
with internal wiring that allowsthe external Agilent E1411B DMM to
measure the sourced voltage or current. The isolated V/I amplifier
may also be used to amplify signals from the Arbitrary Function
Generator (ARB) and attenuate signals for digitizing.

3. It routestriggers bi-directionally between the UUT and external
instruments.

4. 1t provides a step-up transformer to amplify the ARB's signal on
VISrcHi to + 80 volts-peak to simulate VRS signals.2

16x5 Matrix  Theinstrument matrix provides 16 external connections which can be
connected to the four analog buses or to the UUT common ground bus. The
UUT common ground bus may be an isolated ground return or switched
through separate relaysto V/I ground. It can be connected to system ground
for diagnostic purposes.

Theinputsfor isolated instruments, such asthe Agilent E1411B Multimeter,
occupy two instrument channels. Single-ended instruments, like the Agilent
E1333A Counter, occupy oneinstrument channel and are referenced to earth
ground. Rows one through ten are assigned to specific instruments. The
Agilent E1411B DMM must always be attached to rows one through four
(DvmHi, DvmLo, DVMISrcHi, DVMISrcLo). If an ARB is used with the
system to source current or voltage, it must be connected to inputs five and
six. If aDigitizer (Anaog to Digital Converter (ADC)) is used with the
system, it must be connected to rows seven and eight for port 3 differential
input, if the attenuator (Attn) isused. Thefactory default isto userowsnine
and ten for the Digitizer port 4 differential input. Ports 1 and 2 on the
digitizer are the single-ended inputs. The counter channel one goes to row
eleven and channel two to row twelve. Rowsthirteen through sixteen can be
used for additional instrumentation. The Debug Panel ports are connected
directly to interconnect columns one through four and are referenced to
system ground. If any of the above instruments are not used in a specific
system, arecommended factory-default configuration is used for each row
on instrument MUX connector J1.

1. V/l isan abbreviation for the concept of sourcing a voltage and measuring the resulting current, or conversely,
sourcing a current and measuring the resulting voltage. It sometimes generically refersto the Agilent E6171
M easurement Control Module.

2. A Variable Reluctance Sensor (VRS) is an automotive sensor whose output is proportional to speed. It
generates an ac signal whose frequency and amplitude vary with speed.
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Isolated V/I Source

Trigger Multiplexer

TheV/I programmable current and voltage source are similarly multiplexed
to the interconnection column (ABus). The V/I HiV and LoV amplifiers
allow the user to source avoltage and measurethe current or source acurrent
and measure the voltage. The V/I amplifier isfully isolated. The output is
fused, Agilent p/n 2110-0516, at 1 amp. It may be referenced internally to
UUT Common through arelay or used differentially. Isolation is possible
because the parallel datafrom the V XI backplaneis converted to a serial bit
stream in aprogrammablelogic array, passed though an optical isolator, and
then converted back to parallel datato control the V/I amplifier DACs.

The V/I usestwo separate amplifiers: alow voltage amplifier (LoV) £16 V
at 200 milliamp, and a high voltage amplifier (HiV) £100 volt at 20
milliamp. The high voltage amplifier is powered from a dc-to-dc converter
that has a safety interlock to shut it down if the UUT fixture is removed.

The V/I amplifiers have three other functions. The ARB can use the V/I
source as an amplifier and current sensor. The ARB output can be amplified
through atransformer to high voltages. The programmabl e attenuator (Attn)
can adjust theinput levelsfor digitizing. It can be used to linearly scale HiV
UUT signalsfor digital testing. This allows very high flyback signalsto be
measured without damaging the components in the V/I amplifier. The
programmable comparator and open collector digital trigger allow
triggering between system instruments referenced to ground and the floating
UUT.

The trigger multiplexer consists of two independent bi-directional multiple
sources and multiple destination demultiplexer-multiplexer channels for
routing trigger signalsto and from trigger resources. Trigger resources
include eight bidirectional TTL Trig In/Out from the V X1 backplane and
eight bidirectional external trigger in lines. The triggers can also be
controlled by the Timer/Counter.

Status LEDs

Table 2-2. Agilent E6171 Measurement Control Module LEDs

Color

Name

Meaning when on

Green

Access

The VXIbus is reading from or writing to the module. The only time it will stay on is if you are repeatedly
addressing the module.

Red

Fail

If the LED remains on after the VXI mainframe is powered on, it means that the module didn't power up
correctly and the problem is probably the module. If the LED comes on during operation, it may mean +5 Vcc
is not stable (glitching low or high) which will cause the control circuitry to become unstable. The Vcc monitor
circuit will reset the circuitry, disable the board and turn on the Fail LED. If the Fail LED is on, you cannot
access the module and you will need to troubleshoot the cause of the Fail LED being on.

Green

IRQ

Means that there is an interrupt pending that has not been serviced. If you are not using interrupts and the
IRQ LED is on, that is an indication of a problem.

Red

Interlock

Safety Interlock is open. That means that you cannot close any relays or turn on the high voltage on the V/I
amplifier until the event has been cleared. One cause for this may be that the UUT fixture is removed,
opening the high-voltage safety interlock.
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Switch/Jumper Settings  Figure 2-8 showsthe Agilent E6171B logical address switch with the switch
shown in the factory setting. The logical address for both a one mainframe
system and a two mainframe system is the factory default setting of “17”.
Refer to “VXI Module Locations And Logical Addresses’ on page 32. The
Interrupt Priority is always set to 1.

E3750-01203

H 1 s

MoDuLE

O Access
O
QOrra
O wire OPEN = Switch Set to "0" (Off)
CLOSED = Switch Setto"1" (O
05150430 cjoii],,:ﬁl witch Set to "1" (On) |:|
Ll RESY3|= = |3
col = ou Factory Default = 17 (shown)
TS-5430/5450 One Mainframe =17

E1400-61605 cable (#6) —/ E61718 TS-5450 Two Mainframes = 17 k
to 32-Pin Matrix Module

— Logical |
“
To E1411B DMM (#10) ~| - it~ Row 1 — T|eMJo Address
To EB173A Arb (#27) sl BE ol Cm-
To E1563A Digitizer (#11) \‘~c H Row 1
To E1333A Counter (#11) \‘é.& Row 5 4 A~
To Mux (Unassigned) (#8) or (#32) Row 11 8| CE-
Not Available o Row 13 1 -
To Debug Panel (#27): ABus1 L Row 17 —=16 I+
ABus2 o B Row 20 32| Ao
At o[t Rowae 64| CRe
To Trig Mux (#32): Trig 1 — ¢ BH Row 28 1281 A~
through Trig 4 = O
To Trig5 & 6 (Instruments) (#32) ? Row 32 a =
To Trig7: Event Detector (#11) I\ <"},J E
To Trig7: Debugln (#11) —/ ] 9 ©°
Interlock (#8) — | o !
[}
-

T ] =<
Ho
=4

Figure 2-8. Agilent E6171B Measurement Control Module

Cabling  Figure 2-8 showsthe Agilent E6171 Measurement Control module cabling.
The rows are the three-wide sets of pinsthat the 3x1 cables plug onto. J1is
made up of individual cables which connect to the system instrumentation.
J2 istheinterconnection column (ABuS) to the 32-Pin Matrix Modules. See
Chapter 4 on page 63 for the pinouts of cables which terminate on the
M easurement Control module.

Cable Pinouts  Thecableswhich connect the Measurement Control M odule connector J1 to
the V XI instrumentation are shown in Chapter 4 on page 63. There are two
male BNC coax to 3x1 connectors, of which the Agilent E3750-61621
supportsisolated instruments as shown in Chapter 4 on page 63. Thered tag
and red shrink tubing are used to identify the isolated instruments cable.
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Agilent E6173A
Arbitrary Waveform
Generator (ARB)
Module

Switch/Jumper Settings

The Agilent E6173A Arbitrary Waveform Generator (formerly the Agilent
Z2471A) comeswith Agilent E3750-61621 BNC Coax to 3X1 Cables. The
Agilent E6173A Arbitrary Waveform Generator is aregister based,
two-channel isolated (both between channels and from ground) waveform
generator. Channel one is connected to the Agilent E6171 Measurement
Control Modulein the factory default configuration of the Agilent TS-5400
System. Theisolated inputs (J1 pins 5-6) may be amplified and used with
the V/I amp as an amplifier/current sensor. Channel two may be connected
by the customer directly toaUUT pin or it can be routed though the Agilent
E6171 Measurement Control Module using one of the unassigned inputs.

Figure 2-9 showsthe Agilent E6173A logical address switch with the switch
shown in the factory setting. Set the logica address to match the VXI
mainframe slot number for a one mainframe system. For atwo mainframe
system, set to the slot number plus 16, if in mainframe #1, or to the slot
number plus 32, if in mainframe #2. Refer to “V X1 Module Locations And
Logical Addresses’ on page 32. The Interrupt Priority is always set to 1.

Logical Address

Factory Default = 80 (shown)

TS-5430/5450 One Mainframe = Slot # o

Note: See the section "Cabling
Diagrams" or the E6170-90101
cable drawing for Cable ID# XX
cross-references.

E3750-61621 (#27) to - P
E6171 Measurement ‘
Control Module Row 5
|
IRQ
|
E3750-61621 (#27) to Factory Default and

Mass Interconnect
Connector 1ARow 12

‘ TS-5450 =1

Figure 2-9. Agilent E6173A ARB Module
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Agilent E6174A
32-Channel Event
Detector Module

Switch/Jumper Settings

Logical
Address
Logical Address %’ Swit(;h
w | —E3750-61604 (#11) to Factory Default = 8 (shown) - f, Location
@ﬁ' E6171 Measurement TS-5430/5450 One Mainframe = Slot #
Control Module Row 30 E TS-5450 Two Mainframes = Slot # + 16

Q‘\ E3750-61604 (#11) to =]

Mass Interconnect

< N O
O N ~—
Connector 1A Row 14 1=CLOSED
EEQE E v
b{ 0 =OPEN |0 i

The Agilent E6174A 32-Channel Event Detector (formerly the Agilent
Z2902A) comes with cables and an Agilent 91421B ICA connector. The
Event Detector provides the capability to analyze 32-channel input event
states and timings. The events are stored in memory on the board, then the
events can be read back by the controller for event analysis. Either the
Agilent E6174A's internal sampling clock may be used or an external clock
can be selected to expand the measurement time.

Figure 2-10 shows the Agilent E6174A logica address switch with the
switch shown inthe factory setting. Set thelogical addressto match the VX
mainframe slot number for a one mainframe system. For atwo mainframe
system, set to the slot number plus 16, if in mainframe #1, or to the slot
number plus 32, if in mainframe #2. Refer to “V XI Module Locations And
Logical Addresses’ on page 32. The Interrupt Priority is always set to 1.

int
A \ ||_

or Slot # + 32 (if in malnframe #2)

RO
(X)‘l‘(\l*—
L

128

Location
65432
Channlenl 3u1t —F Channel 31 system ground . CLOSED Switeh Set T "1" ()n)
P OPEN = Switch Set to "0" (Off) -

£ |[z:]L+— E3750-61601 (#9) to Interrupt Request

H Mass Interconnect U Factory Default IRQ and

% (See section "ICA Connector i TS-5450 - One

2 Block Locations" for factory

H default location.)
Channel 0 Channel 0 system ground
Input ﬁg\
—
ﬂ:j rrlT 7 L T
Figure 2-10. Agilent E6174A Event Detector Module
Cabling TheAgilent E6174A Event Detector is directly connected to the mass
interconnect. Placement of the connector isbased on the algorithm described
in “Direct Connect ICA Detector/Sources’ in Chapter 4 on page 63. The
Agilent E3751-61601 Twisted Pair cable (#9) is used as shown in Chapter 4
on page 63.
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Programmable Power Supplies

GPIB Address
Selection

Agilent 6642A DC
Power Supply

Agilent 6643A DC
Power Supply

Agilent 6652A DC
Power Supply

Agilent 6653A DC
Power Supply

Agilent 6672A DC
Power Supply

Caution

The programmable power supplies, or UUT power supplies, include the
Agilent 6642A, 6643A, 6652A, 6653A, 6672A. and 6673A power supplies.
These supplies provide power to the unit under test.

Thefirst UUT power supply in the system should have a GPIB address
number 5. The second power supply should be set to GPIB address 6, and
the third power supply to address 7. If you need to change the power
supply’s address, refer to user manual for that power supply. Y ou must add
the address information to the ‘ sysTem. usT’ configuration file. Refer to
“Adding Instruments to the system.ust File” on page 55, for specific
information on updating the configuration file.

The Agilent 6642A DC Power Supply isal-output, 0-20 volt, 0-10 A GPIB
supply. You can set the supply to 100 volts, 120volts, 220 volts, and 240
volts ac line voltage input by setting the line voltage select switches. Refer
to the Agilent 6642A Power Supply User Manual for specific information.

The Agilent 6643A DC Power Supply isa 1-output, 0-35 volt, 0-6 A GPIB
supply. Y ou can set the supply to 100 volts, 120volts, 220 volts, and 240

volts ac line voltage input by setting the line voltage select switches. Refer
to the Agilent 6643A Power Supply User Manual for specific information.

The Agilent 6652A DC Power Supply isal-output, 0-20 volt, 0-25 A GPIB
supply. The supply can be set to accept 100 volts, 120valts, 220 volts, and
240 voltsac linevoltageinput by changing wire and jumper locations on the
ac input of the main power transformer. Refer to the Agilent 6652A Power
Supply User Manual for specific information.

The Agilent 6653A DC Power Supply isal-output, 0-35 volt, 0-15 A GPIB
supply. The supply can be set to accept 100 volts, 120valts, 220 volts, and
240 voltsac linevoltage input by changing wire and jumper locations on the
ac input of the main power transformer. Refer to the Agilent 6653A Power
Supply User Manual for specific information.

TheAgilent 6672A DC Power Supply isal-output, 0-20 volt, 0-100A GPIB
supply. Itisnot switchableto multipleline voltages--it isset up for 220 - 240
volts and is connected to the Agilent E1135A PDU.

The maximum current draw capability of the Agilent 6672A
exceeds the breaker size (15A) on the Agilent TS-5400 system
and the design specifications of the load cards. Do not use the
maximum capabilities of the Agilent 6672A through the
Switch/Load Unit.
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Agilent 6673A DC

Power Supply

Caution

The Agilent 6673A DC Power Supply isa 1-output, 0-35 volt, 0-60A GPIB
supply. It is not switchable to multiple line voltages. If an Agilent 6673A
power option is not specified, then it is set up for 220 - 240 voltsand is
connected to the Agilent E1135A PDU.

The maximum current draw capability of the Agilent 6673A
exceeds the breaker size (15A) on the Agilent TS-5400 system
and the design specifications of the load cards. Do not use the
maximum capabilities of the Agilent 6673A through the
Switch/Load Unit.
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Chapter 3
Customizing the System

Chapter Contents

This chapter discusses steps for installing additional instrumentation and
overviews information for common optional products. Additional
instrumentation may be incorporated by adding cardsto the V XI
Mainframe, or adding GPIB controlled external rack-and-stack instruments.
Chapter contents are:

® CustomizingtheSystem ........... ... ... ... ... page 51
® Configuring and Installing Additional VXI Modules. . .. .. page 52
® Connecting Instrument Input(s) to the Measurement Control Module

page 53
® Customizing the Agilent TestExec SL Software to Accommodate

Additional Instrumentation. ......................... page 54
® Adding Instrumentsto the system.ustFile.............. page 55
® Instrument Reset Management . .. .................... page 57
®InstrumentHandlers . .......... ... ... ... .. page 59

Customizing the System

Before adding an instrument to the system, read through all of the following
steps. Gather the information required for each step before beginning the
customization process. The steps for customizing the system include:

1. Setting all internal or “hardware-selected” configurations for the
instrument. This includes setting the logical addresses (LADDR),
IRQs, and jumpers.

2. Installing the instrument in the VX1 mainframe or rack.

3. Installing al needed cabling connections from the new instrument to
the mass interconnect, GPIB, and M easurement Control module.

4. Installing connections from the mass interconnect to the UUT.

Once the hardware configuration and wiring assignments have been made,
thefiles documenting the system configuration and topol ogy must be edited,
aswell asthe filesthat allow the added instrumentation to interact with the
Agilent TestExec SL program. Thisincludes:

1. Modifying the‘sysTEM.UsT’ file. See “Modifying the system.ust
File” on page 55 for more information.
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2. Writing and compiling the necessary “instrument handler” or series
of “handler action” routines for the instrument and placing themin a
DLL. See“Instrument Handlers” on page 59 for more information.

3. Writing a self test for the instrument.

Configuring and Installing Additional VXI Modules

V XI compatible modules can be installed in the VX1 mainframe. If the
addition of another module requires expansion of the system to another V X1
mainframe, see “V X1 Module Locations and Logical Addresses” for
suggested VX1 module placement. The Agilent TS-5400 is set up to
interface with SCPI, compiled SCPI, and register-based devices. Each
device added to the V XI mainframe will need a unique Logical Address
(LADDR) set on the address switch before installation in the VXI
mainframe. The algorithm for the LADDR is the slot number of the
instrument in the first VXI mainframe.

Configuring and Connecting GPIB Instruments

GPIB instrumentation can be added to the system by connecting the
instruments's GPIB input to the system GPIB bus at either the system
controller or at the power supplies. Use any standard GPIB cable, such asthe
Agilent 8120-3446 two-meter GPIB cable. GPIB compatible instruments
require a unique GPIB address for each instrument. Set the address on the
instrument, and then enter the addressinthe ‘sysTeEM. UsT’ file editor. See
“Modifying the system.ust Fil€’ on page 55 for more information.
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Connecting Instrument Input(s) to the Measurement
Control Module

Depending on the device, connect the inputs to the UUT either through the

Measurement Control Module or directly through the mass interconnect.

Table 4-12 listsinstrument connector cables to connect the instrumentation
inputs to the Agilent E6171 module. For additional information on cables
and connectors, refer to Chapter 4 on page 63

Table 3-1. MCM Module Cabling.

E6171B Instruments Cables to use for 6171B
Connector Row
Row 1 E1411 DVM
E3750-61603 - Grounds take up 2 middle posts, DVM on top.

Row 3 E1411 Current

Source
Row 5 E6173 Channel 1 | E3750-61621
Row 7 E1563 Channel 1
Row 9 E1563 Channel 2 | E6247-61601
Row 11 E1333 Channel 1
Row 12 E1333 Channel 2 | E3750-61604
Row 20 Abus 1
Row 21 Abus 2 E1072-61620 - From the E8792 Pin Matrix rows 20-23 in that
Row 22 Abus 3 order.
Row 23 Abus 4
Row 24 Extrig jumper 1
Row 25 Extriq jumper 2| E3750.61612 - From ICA IA rows 16-19, in that order.
Row 26 Extrig jumper 3
Row 27 Extrig jumper 4
Row 30 E6174 Gate E3750-61604
Rows 31 Debug Trig E6170-61614 - From Debug Trig coax connection on monitor

rack mount

Row 32 Interlock E3750-61602

If connecting additional instrumentation to the MCM module, rows 13-16
on J may be available. Optionally, if some of the factory default modules
areNOT included in your system, some of rows 1-12 may also be available.
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Customizing the Agilent TestExec SL Software to
Accommodate Additional Instrumentation

Each added instrument or altered configuration will require some or all of
the following files to be written or modified:

1. A modified ‘sysTEM.UST file. See “Modifying the system.ust File”
on page 55 for details.

2. Aninstrument handler routine. Each instrument type requires a piece
of software called an instrument handler be written for it so the
instrument can communicate with the Agilent TS-5400 system.

You will have to write handlers for these additional devices. The
handlers written for Lab Windows, National Instrument’s Labview,
and Agilent VEE do not work with this system. With the new handlers,
you will be able to send and receive messages and data to the added
devices.

“Instrument Handlers’ on page 59 explains how to write custom
handlers for new instrumentation.If the additional instrumentation is
the same kind as what is already in the system, then no additional
handler routines need to be written.

3. Modify the system topology file. Use the Switch Configuration Editor
to add the new instrumentation to the system topology file,
‘SYSTEM.UST . See “Modifying the system.ust File” on page 55 for
specifics.

Installin g Opti onal us ng another vendor's switching module will require incorporating the

; ; product information in the appropriate software files. System configuration
Switchin 9 Modules file, switch handler routines, and the system topology files.
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Adding Instruments to the system.ust File

The Agilent TS-5400 Test System provides a standard set of pre-installed
instruments or modules. These instruments are identified to the test system
in the factory-provided ‘system.ust' file. Thisfile aso lists the aliases
and wire nodes used in the system, as shipped from the factory.

When instruments are added to the system, you must add them to the
system.ust filesothat the software can recognize and use the instrument.

Modifying the Thesystem.ust filewasoriginaly created at the factory and
; lists/describes each instrument, alias, and wire nodein the system as shipped
system.ust File from the factory. You should make a back-up copy of the original
system.ust asareference copy before making any modifications.

Thesystem.ust filecan bemodified in one of two ways, using the System
Configuration Editor or the TestExec SL Topology Editor. The System
Configuration Editor is the recommended method and easier to use since it
automatically generates wires and aliases whenever a module/instrument is
added.

Using the System  The System Configuration Editor is available from the TestExec SL toolbar
; ; and as a shortcut in the Desktop of the system controller. When the editor is
Configuration o atomatically selects the syacem. ust filein the defalt * bir”
Editor di rectory. Use the open file function to open a different system.ust file.

Using the Topology The Topology Editor Isinvoked when you purposely open the system.ust
Editor file (or another .ust file) from TestExec SL. Refer tothe TestExec SL Online
Help for details on using the Topology Editor.

General Guidelines Thefollowing guidelines are for use in modifying the system. ust file
using the TestExec Topology Editor.

® Nodes are associated with a module (for example, External Trigger or
External Clock) or individual channels on a module (for example,
mcm:VISrcHi and mem:VISrcL o). The nodes can be added or del eted
independently.

® After specifying an instrument, you must save the system. ust file,
close the file, and then reopen the file to view al of the aliases,
channels, and wire connections associated with the newly installed
module.

® For those instruments that can be directly connected to the Agilent
E6171 Measurement Control Module (MCM), the system asks if the
instrument to be installed is to be connected to the first MCM before it
automatically wires the module. If it isthe first instrument then wiring
is generated to connect to the MCM. If it is not the first instrument, no
automatic wiring is generated and you must specify the wiring.
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® Some instruments require an Agilent model number inthe Namefield.
For example, the Agilent E6176 is the model number for the
16-Channel High Current Load Card; Agilent 6643A is the model
number for the Dual-output GPIB Power Supply (do not use E6187A
which isthe Agilent TS-5400 Series Product Number for the power

supply).

® Do not attempt to expand channel nodes (that is, do not double click on
individual channel nodes). You cannot change the parameters.

* \When amodule isinstalled, channel modules are generated, when
appropriate.

Refer to the Agilent TestExec SL Online Help for specific instructions on
how to add a module to the system.ust file.
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Instrument Reset Management

Reset Invocation

Specifying a Reset

Routine

Specifying a Reset
Routine Using the
System Configuration

Editor

TheAgilent TS-5400 system provides an automati c modul e/instrument reset
scheme to help ensure that all modules/instruments are placed into aknown
safe state before executing a testplan in the event of a problem. The

modul es/instruments are configured in the system. ust file for the reset
operation.

All instrument reset routines are automatically called when:

® The system is started.

® The Agilent TS-5400 system controller detects an exception (error)
and an error sequence is not defined.

® You insert the predefined global reset action (discussed below) into a
testplan or the error sequence.

If al reset routines execute without raising any exceptions, the system then
resets all registered switching modules (loadcards and pin matrix modules).

Note that areset function is only registered for instruments with a
sub-instrument number of zero. Thisis becauseonly asinglereset is needed
per instrument, even if the instrument has sub-instruments.

The Agilent TS-5400 system comes with a predefined action called
‘globalReset’, Which you can enter into the error sequence or any test.
This action executes all existing instrument reset routines. The action
definition file, ‘glbreset .umd’ islocated in this directory:

‘\ProgramFiles\Agilent TestExec SL\actions\handlers’

Refer to the Agilent TestExec SL online help, for more information about
error handling.

There are two different waysto specify areset routinein a

modul e/instrument. One way usesthe System Configuration Editor the other
way usesthe Agilent TestExec SL Topology Editor. Theroutineis specified
inthe system.ust file.

The following exampl e shows how to specify the reset routine using the
System Configuration Editor (the recommended method). Y ou can also
enable the reset routine for a module by changing the va ue of
‘InGlobalReset’ to “1”. Refer to the TestExec SL Online Help for
instructions for the Topology Editor.

Run Agilent TestExec SL and load the System Configuration Editor using
the procedure in “Using the System Configuration Editor” on page 55.

Use the procedure in Figure 3-1 to specify areset routine.
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1. Double-click on the module/instrument name to be edited, or

click on the name and then on “Edit”

— Current Mogdule Configuration [System T opology]

Configure Module E2 |

M odule Mame

Description

Kemugords

Parameter Block

|DMM

¥ Enabled

E1411 51/2 Digit Multimeter in slot 11 at addrezs 11

I ame Walue -
DeviceID E1411

[Z3 I Cagett 0 /
FEv-Sloth 11

[z3] Logicaliddress 11 /

LineFraq

s/

InGlobalReset

&+ Show &l Modules Edt.. | Delete. |
" Lhow Enabled Modules Only
le Mame | Device D | Location | Enabled |
E1411 W0 511411 yes
FinCard1 E&7324 SWITCHO 520 yes
PinCardZ EATI3A SWITCHO 521 ves
SwitchBox0 EE1584 SWITCHO 51 ves

2. Click on the “InGlobalReset” value and
change the value to “1” to enable the
reset routine or “0” to disable the routine.

# [z3|Raize Excention On Timeout| 0 ll
[ Generate Wires And Aliazes
Cancel Help
4. Click on “OK”
Hew | Open.. Save bz I Settings. .. | Help...

5. Click on “Save” to save the file or “Save As”

to save the file under a different name and/or directory

Figure 3-1. Enabling Global Reset Using the System Configuration Editor
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Instrument Handlers

Note

Standard Functions

in Instrument
Handlers

Instrument Handlers are alayer of software between Agilent TestExec SL
and standard instrument drivers (see Figure 3-2). In general, Instrument
Handlers are designed to be called from C/C++ code action

User Actions

\i

Instrument Handler

Y

Driver

Figure 3-2. Software Layers

Instrument handlers contain functions written in C code that are organized
by instrument type and function, and require parameters relevant to the
function. For example, the call to set up triggering for a voltmeter is:

dmmConfTrigIn (dmm, trigselect, count, delay);

Function dmmConfTrigIn acceptsfour parameters: dmm, trigselect, count,
and delay. The generic name of the functionis confTrigIn, and the name
of the instrument, in this case dmm, is added as a prefix to form the full,
specific name of the function.

Instrument handlers are maintained constant in different TS-5400 software
releases, which is not the case with the drivers. Thus, use instrument
handlers for actions whenever possible.

The names of the standard functions used in instrument handlers appear
below. Note that not all handler routines will have all of these routines.

List of Immediate execution functions (input/output to device when
executed)

Get<xxx> ‘Get’ prefix is used for any routine that returns
data of any kind.

GetResults Returns results of areading, optionally
triggering it first.

Set Outputs current config to device.
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Set<xxx>

Reset
Clear

I nitiate

Trigger
| sSet

Connect
Connect<xxx>
Disconnect

Disconnect<xxx>

‘Set’ prefix isused to set up given configuration
to the device.

Resets instrument(s) to their power-on state.
Clears errors and output buffers.

Putsinstrument in ‘wait for trigger’ state.
Necessary for external trigger modes requiring
continuation of the program after this command
isissued to generate the trigger. May aso be
used to start an immediate reading cycleto be
followed by a‘GetResults' call.

Generates a software trigger immediately.

Returns true or false regarding the busy/ready
state of the instrument. This may or may not be
blocking, depending upon the capahility of the
given instrument.

Connects output relays.
Connects a specific relay.
Disconnects output relays.

Disconnects a specific relay.

List of Setup functions (executed in memory - not output to device)

Conf<xxx>

ConfCal

ConfSync

ConfSample
ConfTrigOut
ConfTrigln

ConflnControls

ConfOutControls

Retur n<xxx>

Configure specified information.

Select mode based on calibration constants,
such as 50/60 Hz.

Enables synchronization of multiple
instruments on a given interface (if allowed by
the instruments). For example, acard
containing dual arbitrary waveform generators
could be set up to generate simultaneous output
from both generators.

Sets up sample parameters.
Sets up the trigger output parameters.
Sets up the trigger input parameters.

Setsinput-related switches, such asfilters and
attenuators.

Sets output-rel ated switches, such as the output
impedance

Returns specified data from memory.
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Naming
Conventions Used
in Instrument
Handlers

Instrument handlers follow these naming conventions:

1. Routine names begin with the lowercase name of the instrument type.

Note that thisis not a specific device, but a generic one. For example,
use ‘dmm’ instead of ‘dmm1411’. Thislets handlers be expanded to
handle more than one type of similar instrument in the future.

. There are no underscores separating parts of afunction name. Rather,

upper and lower cases are used.

. Functionality that is unique to an instrument has a name that matches

the function. For example, to source DC current, the handler for
instrument ‘vi’ isnamed ‘viConfSourceDCI'.

. The name of the instrument is always the first parameter, and it is of

type HINSTR, which is ahandle to the given instrument. When the
system software begins to run, the hardware configuration table,
hwconfig, is constructed. Every action routine that uses an instrument
must have the handle to that instrument passed to it.

. If multiple instruments exist on a card or logical unit, they are

assigned different instrument names. They are generated by the
handler from parametersin pblock and appear as separate modules.

For example, the Agilent E6173A Arbitrary Waveform Generator
module actually has two separate generators on it. These would
typically be named ‘arb1’ and ‘arb2’.

Multiple instruments on a card are not completely separate, therefore
some commands affect both instruments. For example, ‘ reset’
cannot reset just one of the generators. Any of the instrument names
on acard can be used, and you must remember that all subinstruments
will be affected.

. Header files exist for each instrument type, and they define the

function calls available for that handler. Also, constants specific to
that instrument are contained in the header file. All constants are
prefaced by the letters FT__ (for Functional Test) to avoid conflicts
with user-defined symbolsin action routines. Thus, you should avoid
using the FT_ prefix on user-defined constants. File ‘handler.h’
contains constants applicable to more than one instrument and other
common information.

. Common functions used by many types of instruments use consistent

names. Although the parameters used by these routines may vary by
instrument type, the names themselves are consistent.

. Because of system buffering, no command can be assumed to have

been actually sent to the instrument until a Set statement has been
issued and the IsSet routine has returned true.
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Chapter

4

System Cables and Connectors

Chapter Contents

Cable Identification

This chapter shows all possible cables used in Agilent E8780 and E8786

Systems. These cables arefor al systems--no one system will contain all of

these cables. Cables are listed by part number as follows:

® E1066-61620, E3750-61603 Twinax 3x1toBanana.. . ... page 64
® £1072-61620, E3750-61602 Twinax 3x1to3x1 ......... page 64
® £1400-61605 1x6 ABusRibbon Cable. ................ page 64

® E3750-61604, E6170-61614 Male BNC Coax to 3x1 Cable page 65
® E3750-61608 96-Pin, 64-Conductor to 96-Pin DIN Cable.. page 66

® E3750-61612 2x1 Coax to 2x1 (Drain/Hi) Cable. ........ page 67
® E3750-61613 Serial InterfaceCable. .. ................ page 68
® £3750-61614 8-Channel Load CardCable. . ............ page 69
® E3750-61615 16-Channel Load Card Cable. . ........... page 70
® E3750-61621, E6170-61612 Mae BNC Coax to 3x1 |solated
InstrumentCable. ........... ... ... . i i page 71

® E3750-61624 8-Channel Heavy Duty Load Card Cable 30A page 72
® E3750-61625 24-Channel, Medium Power Load Card Cable page 73

® E3750-61626 Dua 24-Channel Load Card Cable . ... .. .. page 75
® E3750-61627 Power Supply Cable. ................... page 77
® £3751-61601, E6170-61610 64-Conductor Twisted-Pair Cable page
78
® £3857-61613 Rack On/Off Switchto PDU Cable. ... .... page 79
® E6170-61603 E8792/93to MAC Panel Cable . .. ........ page 80
® £6170-61604 E8794 to Mac Panel or Express Connect and SLU
InterconnectCable .......... .. ..., page 81
® £6170-61606 Power BusJumper Cable................ page 82
® E6170-61609 External Power Cable (6653, 6673). . ... ... page 83
® E6170-61611 SLU to UUT Low Current Power Supply Cable (6628,
BB43) . . e e e page 84
® £6170-61613 DACtoPinCard Aux. Cable. . ........... page 85
® £6170-61615 DACto Custom Card Cable. . ............ page 86
® £6189-61600 Power Supply Power Cable . ............. page 87
® E6230-61603 Heavy-Duty Load Card Cable . . .......... page 88
® £6247-61601 Cable-Digitizer (E1563A) ............... page 89
® E8770-61601 External Power Cable. . ................. page 90

Each cable in your system has an identifying Agilent part number on the
cable. Use that part number to reference cable drawings in this chapter.
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E1066-61620, E3750-61603 Twinax 3x1 to Banana

Twinax 3x1 to Banana
E1066-61620 (2000mm)
E3750-61603 (1200mm)

Low High
Hig_h \ 3 3 11 E ‘
Drain N\ Low

E1072-61620, E3750-61602 Twinax 3x1 to 3x1

Twinax 3x1 to 3x1
E1072-61620 (2000mm)
E3750-61602 (1200mm)

LOW & E| LOW
HIGH | ‘ 3 39 ‘ E| HGH
DRAN [ E| DRAIN

E1400-61605 1x6 ABus Ribbon Cable

E1400-61605

<-—30.7mmJ

P\Nﬂ\

goooooao

IO

1MM
L
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E3750-61604, E6170-61614 Male BNC Coax to 3x1 Cable

Coax 3x1 to BNC
E3750-61604 (1200mm)
E6170-61614 (2000mm)

NO [ONNEU ::E — S
SIGNAL @ i S
RAN I \ P g ¢ | &
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E3750-61608 96-Pin, 64-Conductor to 96-Pin DIN Cable

54
34




E3750-61612 2x1 Coax to 2x1 (Drain/Hi) Cable

Coax 3x1 to 3x1
E3750-61612

1200mm + 25mm

i »

< »
NO CONNECT ¥ | NO CONNECT
SIGNAL |3 ‘ g 3¢ ‘ o SIGNAL
DRAN | = DRAN
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E3750-61613 Serial Interface Cable
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E3750-61614 8-Channel Load Card Cable
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E3750-61615 16-Channel Load Card Cable

Individual Cable Detail

E3750-61615
16-Channel High Power Load Card Cable
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E3750-61621, E6170-61612 Male BNC Coax to 3x1
Isolated Instrument Cable

Isolated Instruments BNC
E3750-61621 (1200mm)
E6170-61612 (2000mm)

DRAINg !
B i e S L —
NO EONNEE I : 39 — ] | “
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E3750-61624 8-Channel Heavy Duty Load Card Cable 30A

NOTE *TOP* IS ON FARSIDE

OF THIS VIEW

i

E3750-61624
30 Amp Load Card Cable

NEGATIVE @- =

[ N T, R R it
AT T I I I LS
Zoooooood

REMOTE SE!
REMOTE SENSE
(PWR SUPPLY)
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Continued on next page

E3750-61625 Continued
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E3750-61626 Dual 24-Channel Load Card Cable
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E3750-61626 Continued
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E3750-61627 Power Supply Cable

T

WHT/YEL

YEL

E3750-61627
6628 Power Supply Cable

WHT/YEL
>
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E3857-61613 Rack On/Off Switch to PDU Cable

BLUE

BROWN

RACK ON/OFF SWITCH

E3857-61613

0

GREEN

E3857-61613

Rack On/Off Switch to PDU Cable
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E6170-61603 E8792/93 to MAC Panel Cable

= =
CONNECTOR PINOUT TABLE ] S
bﬂi Cﬂi
FROM 70 FROM 70 gis oW
%E %E m =
11.a1 12.a1 11 .c 12.c1 L oo« z . S8 = g
11,02 17.a2 11.¢2 17.¢2 b go D 2o
J1.a3 J2.03 J1.c3 J2.c3 N 5 = O S
11 ak 12.ab 1. ch 12.ch = i = .
J1.45 J2.05 J1.¢5 J2.¢5 fo} d P i
11.06 12,06 11.¢6 12.¢6 = ‘ = ‘
11,07 12.a7 11.c7 12.¢7 Z = = =
11.08 17 a8 11.c8 17.¢8 - = - =
11,09 17.a9 11.¢9 17.¢9 S Y S Y
11,010 1Z.a10 11.¢10 17.c10 i =
11,011 12 at 11 c11 12 ¢t
11,012 17.a12 11.¢12 17.c12
11,013 12.a13 11.¢13 12.¢13
11,014 12 alk 11 c14 12 c14
11.a15 12,15 11.c15 J2.¢15 W7
11,016 12.a16 11.c16 12.c16
11,017 12.a17 11.¢17 12.¢17
11.a018 J2.a18 11.c18 J2.c18
11,019 12.a19 11.¢19 J2.¢c19
11,020 12.020 11.¢20 12.020
11,021 12 a21 11.c21 12 c21
11,022 12,022 11.¢22 12.¢22
11.073 12.023 11.¢23 12.¢23
11,024 12 a2k 1. c24 12.c24
11,025 12.025 11.¢25 12.¢25
11,026 12.a26 11.¢26 12.¢26
11,027 12,027 11.¢27 12.¢27
11,028 12.a28 11.c28 12.c28
11,029 12029 11.¢29 12.¢29
11.030 12.a30 11.¢30 12.¢30
11,031 17031 11.c31 17.¢31
11,032 17.a32 11.¢32 17,032
J1.b1 J3.a1 J1.¢1 J3.c1
11.b2 J3.a2 11 .¢c2 J3.c2
1163 13 a3 11 ¢3 13 ¢3
11.b4 13.04 11.ch 13.c4
J1.65 13 a5 J1.¢5 13¢5 v Q
11.b6 13 a6 11 cé 13 c6 o
11.67 13.a7 11.¢7 13.¢7 o
11.68 13 a8 11.c8 13.c8 °
11.69 13.a9 11.¢9 13.c9 TS, 5
11,510 13.a10 11.¢10 J3.c10 @
11,611 13 a1 11.c11 13 ¢t
11.812 13.a12 11.¢12 13.¢12
11,813 13.a13 11.¢13 13.¢13
11.b14 J3.a14 11.C14 J3.c14
J1.b15 J3.a15 J1.¢15 J3.c15
11,616 13 a16 11.c16 13 c16
11,617 13.a17 11.c17 13.c17 ///\
11,518 13 a18 11.c18 13 c18 ] Al _
11,519 13.a19 11.¢19 13.¢c19 e
11,520 13.020 11.¢20 13.c20 |
11,621 13 a21 11.c21 13 c21 s
11.822 13022 11.¢22 13.c22 2
11,623 13.023 11.¢23 13.c23 < =
11,624 13 a2k 11 c24 1324 g =
11.625 13.0a25 11.¢25 13.¢c25 S z =
11,626 13.a26 11.c26 13.c26 2 F = o
11.027 13.027 11.¢27 13.c27 &= o =
11.528 13,028 11.¢28 13.c28 - 5 O e
11.b29 J3.a29 11 ¢29 13.c29 5 : o o JEEEEEEEEEE?EEEEEEE%EEEEEEEEEEEEL@ o
11,530 13.a30 11.¢30 13.¢30 =S — —
11,631 13 a31 11.c31 13.c31 i z
11.832 13,032 11.¢32 13.¢32 = o
= N
m
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E6170-61604 E8794 to Mac Panel or Express Connect and
SLU Interconnect Cable

° NO CONNECT
TOP |}/ To CENTER ROW
O,
1A RE

i
j Z o)
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E6170-61606 Power Bus Jumper Cable

E6170-61606
High Current Jumper
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E6170-61609 External Power Cable (6653, 6673)

Al

E6170-61609
External Power Cable (6653/6673)

[
N

(L
)Y
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E6170-61611 SLU to UUT Low Current Power Supply
Cable (6628, 6643)

—
—
| s—

E6170-61611
External Power Cable
(6628/6643)

20
1))

2
)
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E6170-61613 DAC to Pin Card Aux. Cable

S
RS




E6170-61615 DAC to Custom Card Cable
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E6189-61600 Power Supply Power Cable

E6189-61600
Power Supply Power Cable

BROWN WIRE

BLUE WIRE

GREEN/YELLOW WIRE
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E6230-61603 Heavy-Duty Load Card Cable

‘TOP” IS
ETCHED ON
FAR SDE

IIIlIIIIIIIUIIIIII \

J\W ]

1
[l ]I]Lﬂﬂ

b
I

\

E6230-61603
Heavy-Duty Load Card Cable

R 2 (O

PWR 1

SENSE
REMOTE SENSE
(PWR SUPPLY)

REMOTE
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E6247-61601 Cable-Digitizer (E1563A)

E6247-61601

1200mm

[BLACK)

DRAIN
(BLACK) LOW [&]

(CLEAR)  HIGH E [ rK 3¢ I | )
(SHELD)  DRAN LO HI

(BLACK) (CLEAR)
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E8770-61601 External Power Cable

11

i =
E8770-61601
External Power Cable

0
)Y

O 1
Ol
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Chapter 5
System Diagnostics

Chapter Contents

This chapter has information to perform System Diagnostics and Service
Diagnostics on the TS-5400 System. The chapter is separated as follows:

® SUPPOIt SIrateY . . o v v vv e e e e e page 91
® DiagnosticsStrategy . .. .. vt page 92
® Using Agilent TestExec SL to Runthe Testplan. . . ... . ... page 93

Support Strategy

Confirmation and diagnostics softwareis provided in the system software to
repair and troubleshoot the system and to verify that the system iswired
correctly. The Diagnostics are designed to isolate the cause of afailureto a
field-replaceable unit (FRU), which is usually a VXI module, cable or a
relay. All FRUs arelisted in Appendix B, Parts Lists.

Rebuilt exchange assemblies are available for many Agilent VXI modules.
However, there are no exchange assemblies available for the load cards. If a
load card fails, you have two choices: purchase a new load card or

troubl eshoot the problem and repair it. If the problemisarelay, and you can
determinewhichrelay isdefective, you can repair the module. Therelaysare
through-hole technology and easy to replace.

Service manuals for most system instruments are installed on the system
computer and can be accessed from Test Exec SL by clicking:

Tools| TS-5400 Online Manuals

WARNING In troubleshooting the system, voltages capable of causing
bodily injury or death may be encountered. Troubleshooting
must be performed only by service-trained personnel.
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AVERTISSEMENT Lors du dépannage, il est probable que des tensions pouvant

Caution

causer des blessures ou la mort soient présentes. Le
dépannage ne doit étre confié qu’a un personnel d’entretien
gualifié.

To prevent electrostatic discharge (ESD): from damaging
sensitive system components, always wear a grounded,
anti-static wrist strap when working on the system

Diagnostics Strategy

Two diagnostic testplans were devel oped for your test system at the factory.
Dgn.tpa does not require atest fixture and performs self-tests and
communi cations tests on the system instrumentation. Cedgn.tparequires an
optiona test fixture and performs more extensive loopback testing on the
system. Both testplans are located in:

C:\Program Files\Agilent\TS-5400 System Softwar e\testplan\dgn

92 System Diagnostics
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Using Agilent TestExec SL to Run the Testplan

Use TestExec SL to select and run the following testplan to perform the
system diagnostics:

C:\Program Files\Agilent\TS-5400 System Softwar e\testplan\dgn\Dgn.tpa

Executing the ToExecuteatestplan select ‘Debug’ then ‘Go’ or press F5 or press —"I

Testp lan Diagnostics will begin executing and report any errorsit finds. Answer any
guestions as appropriate to continue execution.

Hardware i asystem diagnostic test generates a hardware failure, the problem may be
; ; caused by an unrecognized module in the system. Y ou can use the
Conflg urati 0 n . system.ust’ fileto determine which hardware is recognized in the
Details system. Thisfile also lists aliases and wiring descriptions.To select thefile,
select ‘view', ‘Listing’, ‘Hardware Configuration’, and'‘System
Layer’,asshowninFigure5-1. SeeFigure5-2 for typical hardwarelistings.
Note that the listing includes the module description, location, logical
address, and other pertinent information. Use this data to determine that all
modules in the system are recognized.

1. Click on “View”

2. Click on “Listing”

D] E] v I ||| @B &= 2| m|
e 1 Listing Actions
Profiler Regults ¥ Sumbol Tablez ;
Testplan Sequer Sumbaol Tables. .. Testplan Audit
Test Execution Details. .. Teztplan [t
! t:z: g Instrument Panels... Tests
test Pl?blem List Hardware Configuration - [SEts ety =t
test Wl Relaps 2/2 fTEs Parameters ACTOME [ Mode Labels cumentation I
test Matrix 1 relay paths / Imstrurments
test Matrix 1 shaorted relays [ Actions f':"_TESt "System Re: -Switches
test b atriv 2 relay paths / [globalFesst =
test Matrix 2 shorted relays Eiituire: [Laper
test b atriv 3 relay paths Sestern Layer
test Matrix 3 sharted rela LA Le*er

3. Click on “Hardware Configuration”
4. Click on “System Layer”
Figure 5-1. Selecting the system.ust Listing
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» Agilent TestExec SL - [Listing]
DEiIe Edit Inzett “iew Debug Options Window Help

Wire: ABus4
Description: Fourth analog bus
Connects to: mcim:iABus4d
Connects to: matrixl: ABusd

i i ol ol ol ol o ol ol ol il ol ol ol ol ol ol ol ol o o

Module Description

HODULES-———- / Module Name Name/Location of DLL used
Module: meom for the Module
Description: HP E6171 Measurement Control Module in 3 1 at address 17
DLL: C:4%Frogream Files'HP TestExec SLibin' hwhmom.dll VXI Mainframe Number
Parameters: 16
VII-Cage#f 1
VEI-Zlot# 1= Location of Module in Mainframe

Logicaliddress 17 \
SkipGlohalReset o Module’s Logical Address

Module: den
Description: HP E1411 5 1/Z Digit Multimmger in slot 11 at address 11
DLL: C:%Program FilesVHP TestExec SLibin\hw Ldll

Parameters: 4 0=No reset when sending a Global Reset
VEII-Cage 1 _ .
S 5 1=Resets when sending a Global Reset
Logicalliddress =1
SkipGlobalReset i

Module: matrixl
Iescription: HPF E6l17Z2 Pin Matrix Card - slot 2, addr 2
DLL: C:%Frogram Files'HF TestExec 3Lbhin' hwhpm.dll
Paraweters:

Figure 5-2. Typical Hardware Configuration
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Test Execution
Details

The Test Execution Details query allows you to see the execution order and
the actions used in atest sequence. This alows you to check and seeiif the
correct tests are performed. Figure 5-3 shows a typical test sequence.

1. Click on “View”

/

= Agilent TestExechslL
File Edit Inzert B

- Testplan Editor - Dgn52Mcm

Debug Option:  YBA  Window Help

| =]« @IE| =]

N | E’vl El clﬁ v Toolbar
1 Listi
ﬁ_ﬂ-Testplan Ed =t

Profiler Results

Symbol Tables...
Test Execution Details. ..

Teztplan Sequer

H Est s, Instrument Panels... LI Ary.
test D .
Froblem Lizt
best W

2. Click on “Test Execution Details”.

Test Execution Details

]|

SETUP OR EXECUTE: _I
Actioh Routine
b Select_‘Wavetorm brb_Select W avefarm
Switching Switching
ADC_Config_1_Chan AdcConfig] Ch
ADC_Analyze wWave Adchnalyzetsfave
CLEAMUP:
Achion Rotine
Switching Switching
4] Ll_l

Figure 5-3. Test Execution Details (Actions in a Test)
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Chapter 6

Calibration and Preventive Maintenance

Calibration Overview

Products Requiring
Calibration

Calibration is recommended for V XI modules or individual instruments on
an annual basis. Typically this requires removing the VXI module(s) or
instruments from the system for calibration.

The Agilent E6171A/B Measurement Control Module is automatically
adjusted by the system software. When the Agilent TestExec SL softwareis
started, the automatic adjustment constants are down-loaded and the time
stamp is checked. If there has been more then 30 days since the last time the
automated adjust has been run, adialog box will ask you if you would like
to run the automatic adjustment. This adjustment should be run whenever
the system configuration changes, the E6171A/B is replaced, another VXI
module has been replaced, there is a greater then 5° C temperature change,
or every 30 days. The adjustment procedure uses the Agilent E1411B to
determine the correction constants.

Customers have the choice of having the VX1 modules (except the Agilent
E6171A/B which must be calibrated as part of the system) or instruments
calibrated before leaving the factory or upon installation. Either serviceis
available at an extracharge. This service will need to be quoted by the local
Agilent Field office.

Exchange VXI assemblies from Agilent's Support Materials Organization
are calibrated.

Thefollowing VXI modules require periodic calibration. Calibration
information is provided in the modul €' s respective service manuals.

Calibration

Product Cycle
Agilent E1411B Digital Multimeter 1/year
VXI Technology E1563A Digitizer 1/year
Agilent E1418A D/A Converter Module 1/year
Agilent E1333A Universal Counter 1/year
Agilent E6173A (Z2471A) Arbitrary Waveform 1/year
Generator
Agilent 6642A, 6643A, 6652A, 6653A, and 6673A 1/year
Power Supplies

Chapter 6
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System Adjustments

Agilent E6171A/B Measurement Control Module adjustment must be done
in the Agilent TS-5400 Test System where the E6171A/B module resides.
Agilent E6171A/B specific measurement constants are stored in the PC
controller as part of the TestExec SL software. A “soft” or system-wide
adjustment can be done at any time. The TestExec SL software notifies you
if 30 days have expired since the last system-wide adjustment. A complete
module calibration should be performed annually or when anything in the
system changes (for example, moving the system to a new location,
changing any VXI module (Agilent E6171A/B or E1411B DMM, etc.). The
Agilent E1411B in the test system is the reference and must be calibrated
first.

Procedure Do thefollowing:

1. Select and runthe‘autoadj.tpa’ testplan to perform the
system-wide adjustment.

2. Locatethe ‘manual’ entry inthe AutoAdj action in the “ Parameters’
section of the ‘autoad] . tpa’ testplan form.

3. Set manual to 0 (default) to only perform the system-wide
adjustment; set manual to 1 to perform both the system-wide
adjustment AND the Agilent E6171A/B manual adjustments.

4, Whenthe‘autoadj.tpa’ testplan executesthe Test AutoAd;j
Query test, the system promptsfor a‘YES' or ‘NO’ response. Enter
Y ES to execute the Test Auto Adjust action.

Note Remove any test fixture before running ‘autoad;j . tpa’ or the autoad
action (action is part of ‘autoad;j.tpa’).
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Adjustment Procedure 1. Agilent E6171A modules require the simple calibration fixture shown
for Agilent E6171A in Figure 6-1. Build the test fixture by adding leads to an Agilent
Modules 0699-4532 resistor as shown. Theresistor is a100€, 0.1% tolerance,
4 Watt, low temperature coefficient precision resistor. Adding the
extraleads allows for 4-Wire Ohms resi stance measurements. Keep
al lead lengths as short as possible.

/ HP Part Number: 0699-4532
10092, 0.1% 4 W Precision Resistor

TRy &
- P ‘:\ Test System
~-IIT----C ~- I Ribbon Cable
N

— —

Figure 6-1. Agilent E6171A Calibration Fixture

2. When instructed by the ‘autoad;j . tpa’ testplan, remove the ribbon
cable from the J2 connector on the front of the Agilent E6171A
module. Connect the test fixture ribbon cable to the J2 connector on
the Agilent E6171A. Refer to Figure 6-2.
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o®

MEASUREMENT
CONTROL
MODULE

O access
O rau
Ora
O wrrLek

COM 7T coM
1w
CALJ2|w =
RES{B . § ABus )
com L= =| &8s Connect 4" Ribbon Cable
& RN to Connector J2
\ \\ \\\
E6TAB |~
\ oD

J1

Figure 6-2. Installing the Calibration Fixture on an Agilent E6171A Measurement Control Module

3. Select the OK button in the prompt box. Note, if you select the
CANCEL button, this portion of the Agilent E6171A calibration is
not performed.

4. When prompted by the ‘autoadj . tpa’ testplan, remove the test
fixture ribbon cable and reconnect the ribbon cable from the E6172A
Matrix Module.

5. Select the OK button in the prompt box.

6. The'autoadj.tpa’ testplan promptswith abox asking if you are
ready to adjust potentiometers R196 and 197. These two adjustments
are located on the front panel of the Agilent E6171A module. Select
OK, to proceed with the adjustments. If you select CANCEL, the
fina manual adjustments to the module are not made.
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7. When prompted by the ‘autoadj . tpa’ testplan, adjust
potentiometer R196! (front panel of the Agilent E6171A module)
until the red vertical bar is centered in the white segment of the
measurement range. See Figure 6-3.

Adjust R196 [Upper]

When device is adjusted zo that the red bar iz in the
white section, select OK. If adjustment cannot be
ohtained select Cancel to terminate adjustment.

Current 0.008214

ValuE /
Low Limit High Limit
0.007868 0.008468

Cancel I

Adjust R196 on the Agilent
E6171A front panel until the
red bar is centered in the white
space.

Figure 6-3. Typical Prompt Box to Adjust Potentiometer R196 on the Agilent E6171A Module

8. Select the OK button in the adjustment box. Note: select the
CANCEL button if you are unable to center the vertical bar.

9. When prompted by the ‘autoadj . tpa’ testplan, adjust
potentiometer R197* (front panel of the Agilent E6171A modul€)
until the red vertical bar is centered in the white segment of the
measurement range. See Figure 6-4.

Adjust R197 [Lower]

Wwhen device is adjusted so that the red bar iz in the
white zection, select OK_ If adjustment cannot be
obtained select Cancel to terminate adjustment.

Current -0.07141

valuE /
Low Limit High Limit
-0.07378 -0.06978

| Cancel I

Adjust R197 on the Agilent
E6171A front panel until the red
bar is centered in the white space.

Figure 6-4. Typical Prompt Box to Adjust Potentiometer R197 on the Agilent E6171A Module

1. Potentiometers R196 and R197 are very sensitive. Typically you should rotate the controls only a slight
amount. Rotating clockwise moves the bar to the right, rotating counterclockwise moves the bar to the left.
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10.Select the OK button in the adjustment box. Note: select the
CANCEL button if you are unable to center the vertical bar.

11. System adjustment is compl ete.

Adjustment Procedure Agilent E6171 Revision B Modules have the resistor standard built into the

for Agilent E6171B module; no test fixtureis required.

Modules

1. Removethe 4" ribbon cable from the J2 connector on the front of the
Agilent E6171B module. Fold and connect the ribbon cable to the J2
connector on the Agilent E6171B. See Figure 6-5.

\ N
2o

J1

—

VAN
O
O R196

O R197

MEASUREMENT
CONTROL
MODULE

(O access
o
O ra
O wrrwek

COMf==\COM
ca o mal N
n
RES) 3| = &3 (#Bus|
4| w n N N
COML==/COM |

HP E6171B |

\
\
\|

@A

Connect 4" Ribbon Cable
to Connector J2

Figure 6-5. Agilent E6171B Calibration Setup

102 Calibration and Preventive Maintenance

Chapter 6



2. Runthe‘autoadj.tpa’ testplan.

3. When prompted by the ‘autoadj . tpa’ testplan, adjust
potentiometer R196! (front panel of the Agilent E6171B module) to
match the indicated reading. See Figure 6-3.

4, Select the OK hutton in the adjustment box. Note: select the
CANCEL button if you are unable to center the vertical bar.

5. When prompted by the ‘autoadj . tpa’ testplan, adjust
potentiometer R197* (front panel of the Agilent E6171B module) to
match the indicated reading. See Figure 6-4.

6. Select the OK button in the adjustment box. Note: select the
CANCEL button if you are unable to center the vertical bar.

7. System adjustment is compl ete.

1. Potentiometers R196 and R197 are very sensitive. Typically you should rotate the controls only a slight
amount. Rotating clockwise moves the bar to the right, rotating counterclockwise moves the bar to the left.
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AutoAdj Test Codes and Types

The following are some of the codes that shows the mapping between the
"test number" (I1D) in auto adjust and what part of the Measurement Control
Module was measured. Some of the acronyms used to identify the different
parts of the MCM in Table 6-1. Use the acronyms to determine the part of

the MCM was measured for troubleshooting purposes.

Table 6-1. Acronyms and MCM Circuitry Locations

Acronyms

MCM Part

LVxx

Low Voltage (source)

HVxx

High Voltage

XXCV

Constant Voltage

xxClI

Constant Current

Comp

Comparator

Xfrm

transformer

DRxx | Delta Resistance (resistance differences between A

Buses)

FVMI | Force Voltage, Measure Current (an MCM internal setup)

Attn | Attenuator

There are 43 parametersmeasured (ID =0t0 42), aslisted in Table 6-2. You
canusethevaueslisted in thetableto determinewherethefailureislocated.
The most likely failures are the following:

#39: (AttnCalMid Gain) - The AutoAd] action hasaparameter called "Adc
present" that should be set to 0 (zero) if no adc is present in the system. The
default is 1.

#24 - #28: (Shunt resistors) - If al thesetestsfail, make surethetest fixture
is removed from the system, or check for shorts between the Analog Bus
(ABusl to ABus4) connector grounds and UUT Common.

Table 6-2. Parameter ID Numbers and Types

ID Nominal Low High
# Type Value Value Value
0 LVCV Gain 603.3e-6 0.00045 0.00075
1 HVCV Gain 3.357e-3 0.0031 0.0035
2 LVCI 200m Gain 30.17e-6 27.2e-6 33.2e-6
3 LVCI 20m Gain 3.017e-6 2.92e-6 3.12e-6
4 LVCI 2m Gain 301.7e-9 292.0e-9 312.0e-9
5 LVCI 200u Gain 30.17e-9 29.2e-9 31.2e-9
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Table 6-2. Parameter ID Numbers and Types

ID Nominal Low High
# Type Value Value Value
6 HVCI Gain 30.52e-6 30.0e-6 31.0e-6

7 Comp200V Gain 1.848 1.75 2.05
8 Comp20V Gain 0.1848 0.175 0.205
9 LV ClampDac Gain 78.13e-3 0.065 0.09
10 HV ClampDac Gain 430.0e-3 0.30 0.55
11 Arb MDac Gain 7.723e-3 0.005 0.009
12 Arb Xfrm Gain 38.62e-3 0.025 0.050
13 LVCV Offset -19.77 -21.0 -18.5
14 HVCV Offset -110.0 -125.0 -105.0
15 LVCI 200m Offset -988.6e-3 -1.065 -0.915
16 LVCI 20m Offset -98.86e-3 -0.104 -0.094
17 LVCI 2m Offset -9.886e-3 -0.0104 -0.0094
18 LVCI 200u Offset -088.6e-6 -0.00104 -0.00094
19 HVCI Offset -1.0 -1.05 -0.95
20 Comp200V Offset -237.5 -255.0 -220.0
21 Comp20V Offset -23.75 -24.5 -23.0
22 LV ClampDac Offset -0.7 ,0.6 2.4
23 HV ClampDac Offset -2.0 3.3 11.0
24 LV 10 10.0 10.0 12.5
25 LV 100 100.0 100.0 102.5
26 LV 1K 1000.0 990.0 1010.0
27 LV 10K 10000.0 9988.0 10018.0
28 HV 100 100.0 100.0 102.5
29 DRCI 200m 0.0 -0.05 0.45
30 DRCI 20m 0.0 -0.5 0.9
31 DRCI 2m 0.0 -5.0 5.0
32 DRCI HV20m 0.0 -0.5 0.9
33 DRFVMI 200m 0.0 -0.05 0.45
34 DRFVMI 20m 0.0 -0.5 0.9
35 DRFVMI 2m 0.0 -5.0 5.0
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Table 6-2. Parameter ID Numbers and Types

ID Nominal Low High

# Type Value Value Value
36 DRFVMI HV20m 0.0 -0.5 0.9
37 AttnCalHigh Gain 0.051 0.049 0.053
38 AttnCalHigh Offset 2.40 2.25 2.55
39 AttnCalMid Gain 0.982 0.972 0.991
40 AttnCalMid Offset 0.0 -0.003 0.003
41 AttnCalLo Gain 0.051 0.049 0.053
42 AttnCalLo Offset -2.40 -2.55 -2.25
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Verification Procedures

Functional and Performance V erification proceduresfor theindividual VXI
modules and the power supplies are found in the respective module's
Service Manual.
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Appendix A

Test Capabilities and System

Requirements

Appendix Contents

This appendix lists the test capabilities of the Agilent TS-5400 System, and
the physica and electrical requirements to operate the system. This
appendix is separated as follows:

® Test Capabilities— Measurement Sample Methods . . . .. .. page 109
® SystemRequirements . . ... page 114
® Miscellaneous Specifications . ....................... page 117
® Electromagnetic Compatibility Requirements . .......... page 117

Test Capabilities — Measurement Sample Methods

Thefollowing test capabilities cal culations help you determineif the Agilent
TS-5400 Test System can meet your Device Under Test (DUT) test
requirements. The test capabilities of the Agilent TS-5400 system include
the specifications of the VX1 modul es (see Chapter 1 on page 11) used inthe
test(s) and the offsets in the system environment due to the measurement
paths. The largest contributors to measurement variations are the VXI
instruments and the relaysin the paths.

The process for determining system capabilitiesis:

1. Determine the accuracy required to test the DUT. For example, a
particular output driver test measurement requires a measurement of
12.5volts£10 mV.

2. Determine the path, including the number of relays, to the DUT from
the Agilent E1411B DMM.

3. Determine the specification of the instrument from the module
manual specifications section (usually in Appendix A) for the
particular range which will be used for the test.

4, Calculate the sum of the accuracy uncertainty dueto VX1 modules

specifications and system switch paths, and compare it to accuracy
required by the DUT.
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System Capability A simplified dc accuracy sample test, shown in Figure A-1, including
numbered “offsets,” is used as an example. Every relay in the measurement
DC Accu racy path needs to be included in the algorithm for calculating the system-level
Sam P le cr?pabi “t};} Tlhze;d sourt(:je voltage of 12.5 voltsis supplied by Power Supply #1
through the load card.

The 1-year Accuracy vs. Aperture (=(% of reading + volts)) specification of
the Agilent E1411B DMM for dc voltage on the 64-volt range for 16.7/20
milliseconds is 0.025% + 1.0 millivolt. Therelays are al the same part
number and are specified at 30 microvolts offset.

The calculated system capability (accuracy) on the 64-volt range, using
16.7/20 millisecond aperture range, when using the Agilent E1411B within
its defined accuracy conditionsis:

DC Accuracy + offset+ offset  (DvmHi to Abus4)
+ offset  (Series Disconnect Relay)
+ offset (Protection Disconnect Relay)
+ offset (Row 32 Matrix Relay)
+ offset (DvmLo to DUTCommon)
(equals 5 relay offsets of 30 uV each)

Calculated system capability = £[(0.025% * 12.5+ 1.0 mV) + 5* 30 uV] =
+4.28 mV

System Cap abil ity The output driver transistor saturation sample uses the same setup as the dc
; ; accuracy sample shown in Figure A-1. The only difference isthat when the
Driver Saturation output driver transistor base voltage is biased to force saturation, the
Sam P le collector vol tageisexpected to be 0.4. Thereforethe Agilent E1411B DMM
voltage range will be changed to the 1 volt range.

The calculated system capability (accuracy) on the 1-volt range, using
16.7/20 millisecond aperture range, when using the Agilent E1411B within
its defined accuracy conditionsis:

DC Accuracy + offset+ offset  (DvmHi to Abus4)
+ offset  (Series Disconnect Relay)
+ offset (Protection Disconnect Relay)
+ offset (Row 32 Matrix Relay)
+ offset (DvmLo to DUTCommon)
(equals 5 relay offsets of 30 uV each)

Calculated system capability = £[(0.023% * 0.4V + 15.0 uV) + 5* 30 uV]
=+257 VvV
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Figure A-1. DC Voltage Accuracy and Driver Saturation Test Capability Example
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System Capability  The system capability output driver current leakage test uses the Agilent
; E6171 Measurement Control Module Force Voltage, Measure Current
Driver Current functionality. As shown in Figure A-2, the DvmHi input is connected
L eakag e Sam P le through a disconnect relay to the V/I source. The output of the /I sourceis
connected through ABus4 and the Agilent E6172A 32-Pin Matrix Module
row 32. The output driver transistor is biased open (turned off) and the
expected |eakage is less than 1 milliampere.

The accuracy of the Agilent E6171 Measurement Control module may be
determined from the Agilent E6171 Measurement Control Module User’s
Manual, Appendix A. Using the section headings, identify the module
subfunction: Voltage Source (Low Voltage: Force V, measure |): Current
Sense accuracy (2 mA range). That Agilent E6171 specification is: £(0.3%
of reading +.0007 mA). Thevoltmeter accuracy isincluded in the preceding
specification and does not need to be added in the following cal culated
system accuracy capability calculation.

The calculated system accuracy capability is:

£[(0.3% of reading of 1 mA)+ 0.0007 mA] = £[(0.003 *1) + 0.0007] =
+0.0037 mA
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System Requirements

Anti-Static Surface

Ramp Requirements

Hallway and Door Width
Requirements

Environmental
Requirements

The approximate weight of afully-loaded two-V X| mainframe system with
one Agilent 6673A power supply is 350 kilograms (750 pounds) or 400
kilograms (900 pounds) including the pallet and all included material (the
pallet weighs approximately 50 kilograms (110 pounds)), and manuals, etc.
account for the remaining weight).

Static electricity is destructive to your production process and your Agilent
TS-5400 Test System. Careless handling and poor planning can cost you
yield and system reliability. The test system may not be as easily damaged
as the modules you will be testing, but good anti-static planning will ensure
high reliability.

Thisis not the place to make an exhaustive description of anti-static
precautions, but as areminder asyou plan your system area, here are some
suggestions:

Anti-static flooring Plan for foot straps in conjunction with
anti-static flooring and wrist straps for
system operators. The cabinet has external
connectors for wrist straps.

Grounding straps Plan to use an anti-static floor covering or
mats.

Anti-static DUT storage Plan for anti-static tote bins for your
unit-under-test and storage for anti-static

bags

Anti-static hardware Consider the use of any devices that will
help you maintain a static-free environment.
Examples are wrist strap testers and ion
generators.

Itisagood ideato take alook at your current static conditions before
planning the installation of your system.

When moved onits casters, the cabinet will negotiate rampswithinclinesup
to 8 percent before the leveling feet drag on the floor.

Make sure that all doors, elevators and passageways leading to the site are
large enough to allow passage. If you cannot move the system pallet all the
way, you must removeit fromits pallet in areceiving areaand push it on its
casters to the destination.

The air quality, temperature, humidity, and electromagnetic interference
requirements for the Agilent TS-5400 System are described below.
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Air Quality Requirements

Corrosive Contaminants

Particulate Contaminants

Viscid Contaminants

Temperature
Requirements

Cooling Requirements

Humidity Requirements

Asarule, good air quality isasimportant for the reliability of your Agilent
TS-5400 system asit isfor your production process. Threetypesof airborne
contaminants are discussed below. The presence of any of these
contaminants at the site will contribute to system degradation, resulting in
lower reliability and higher operating costs.

Corrosion is acomplex form of material deterioration or destruction by
chemical or electrochemical reaction. The presence of corrosive
contaminants (gases) in the atmosphere is very common in industrial
environments. If ignored, corrosion can eventually degrade system
performance by its effects on high-impedance circuits and low-impedance
interfaces. It can also deteriorate most plastics including software storage
media. The effects of corrosive contaminants are usually accelerated at high
humidities or high temperatures.

Corrosives generaly cannot be filtered out of the air by normal filtration
methods, and the techniquesthat must be used for their removal are complex
and costly. If the source of corrosive contaminants cannot be eliminated, the
system should be installed in an enclosed environment with afresh air
supply at positive pressure.

Particul ate contaminants (hard particles) consist of smoke, dust, hair, lint,
fibers and miscellaneous organic and inorganic materials. The presence of
these contaminantsin theair can cause system degradation, especially where
disk drives, test fixtures, and low-impedance interfaces are concerned.
Particul ate contaminants can be filtered from the air, and appropriate filters
should be included with any air conditioning installation. Also consider
installing “No Smoking” signsin the area. Tobacco smokeis awell-known
factor in fixture contact contamination. It causes false failuresleading to
unnecessary DUT repairs and higher production costs.

Viscid contaminants are oily or sticky airborne substances that can be
deposited on the system'’s electronic and mechanical parts. Besides
contributing directly to system degradation, viscid contaminants collect and
hold particulate contaminants and make cleaning very difficult. Viscid
contaminants can be removed from the air by filtration, but the elimination
of their source, if possible, is preferable.

The Agilent TS-5400 system is designed to operate in the range from 5 °C
t0 40 °C (41 ° F to 104 °F).

The TS-5400 system cabinet comes equipped with two 200 — 240 volt
extractor fanswhich draw air primarily through the opening at the bottom of
the rear door and exhaust it through the vented top of the cabinet. In a
fully-loaded TS-5400 system, the fans must be operational to prevent
unacceptable heat rise inside the cabinet.

The Agilent TS-5400 system is designed to operate in the range from 5
percent to 80 percent relative humidity (non-condensing).

If the system is subjected to condensation, asif moved from a cold loading
dock into awarm (and damper) environment, allow at least 24 hoursfor the
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system to recover before powering up.
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Miscellaneous Specifications

Acoustic Noise

LpA <60dB am Arbeitsplatz normaler Betrieb nach EN27779: 1991
ac Power Over-voltage Category

Category 111

Pollution Degree

Degree 2 (IEC 664)

Electromagnetic Compatibility Requirements

The Agilent TS-5400 Test System complies with EN 55011 (CISPR 11)
Group 1, Class A for conducting emissions. The product exceeds the EN
55011 (CISPR 11) Group 1, Class A limit for radiated emissions by lessthan
10 dB when measured on atest site at a distance of 30 meters. Therefore,
some site preparations may have to be done in order to comply with the
Class A limit in the frequency range of 30 MHz to 1 GHz for radiated
emissions at 30 meters from the exterior wall of a building in which the
equipment isinstaled. See Figure A-3 for an illustration of the site
calculations.

To obtain the necessary attenuation at the customer's site, perform these
calculations (if the calculated site attenuation (A) islessthan 10 dB, contact
the Technical Regulatory Support Engineer (TRSE) in your country):

1. The attenuation of a concrete wall (W) (without any openings) = 10
dB

2. Thedistance (D) (the distance from the equipment to the exterior wall
plus 30 meters) increases the attenuation by X and can be calculated
as:

X =20* log (D/30)
where: X = attenuation in dB, D = distance in meters

3. Thetotal attenuation (A) is calculated as:
A =n* W + Xwhere: A = total attenuation in dB

n = number of concrete walls within distance D
W =10 (dB)
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Figure A-3. Electromagnetic Compatibility Calculation Illustration
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Appendix B
Parts Lists

Appendix Contents

This appendix lists the system-level replaceable parts for the Agilent
TS-5400 System. The appendix is separated as follows:

® |dentifying and Ordering Parts . . .. ................... page 119
® ReplaceableParts ........... ... ... i page 119
® Recommended SpareParts. . ........... .. oo page 124

Identifying and Ordering Parts

System electronic components have an identifying part or model number. If
the part you need is part of a system instrument (for example, the E1411B
DMM), the part may be listed in the hardware manual for that instrument. If
the part you want is not identified in any manual, you can call Agilent for
help (see “ Service and Support” on page 6 of this manual).

When ordering a part, please have the following information ready:

® Part or model number and description (example: "Agilent E6174A
32-Channel Event Detector").

® Serial number (example: "1234A56789") if applicable.
® Quantity needed.
Table 6-3 lists the replaceable parts for Agilent E8780B and E8786B

systems. Cable drawings and part numbers are shown in Chapter 4 of this
manual.

Replaceable Parts

Table 6-3. E8780B/E8786B Replaceable Parts

Part Number Description

PC Kits

E8770-80026 850 MHz Industrial PC (Advantech) (5065-6663)
Keyboard (1150-7970)

Mouse (1150-7913)

Plain Shelf (E3666A)

Windows NT 4.0 Recovery Package (E8770-68002)
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Table 6-3. E8780B/E8786B Replaceable Parts

Part Number

Description

Advantech Industrial PC Components (850 MHz)

0960-2282
0950-4396
0950-4395
3160-4160
0950-4345
0950-2656
0950-4407
1818-8888

Single board computer
PC Backplane

Power Supply

Fan

CD ROM Drive

3.5" Floppy Drive
40GB Hard Disk Drive
Memory (256 MB)

Monitors

E8770-80702

15 inch Flat Panel Service Replacement Kit Includes required sheet metal for
mounting the monitor.

PC Plug-in Cards

0960-1284

Intel Pro/10+PCI LAN Card (HP Vectra PCs only)

E6196-66512

PCA 8-Channel RS-232/Rocket Port

PC 1/0: GPIB, IEEE-1394 / VXI

82350-66501
E2078-62101
E8491-66503
E8491-61613
E8491B 8121-0078

PCI GPIB Card (For Firewire Systems) GPIB Extender IEEE-1394/PCI Card Power
adapter cable IEEE-1394 / VXI Interconnect IEEE-1394 / VXI Interconnect cable
(2m)

PC 1/0: MXI / VXI (Agilent ES786B)

0960-1028

E6196-67501
E6196-67502
E6196-61611

National Instruments ISA GP-IB Interface (For MXI-ll Systems) NI MXI-2 PC plug-in
card NI MXI-2 VXI Slot 0 Module MXI-2 Cable

VXI Hardware

E8401A

13 Slot VXI Mainframe for Series |IB Systems

E8401-69276

Rebuilt 600W VXI Mainframe Power Supply

E6182A

E1333A Counter with E1403B Adapter, Cables and Manuals

E1333-69201

Exchange Assembly for the E1333A Counter

E1403-66501

B-size to C-size VXI adapter card

E1411-66221

E1411B DMM exchange assembly

MCM (V1)

E6171-69201

E6171B MCM (vi) exchange assembly

2110-0516

Fuse, 1 Amp front panel

0490-1839

Relay, Matrix and Control
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Table 6-3. E8780B/E8786B Replaceable Parts

Part Number

Description

Pin Matrix

E8792-66201

E8792A Pin Matrix card with instrument multiplexer

E8793-66201

E8793A Pin Matrix Card

E8794-66201

Switch/Load Unit Custom Card

0490-1838 Relay 8-pack - Replacement Relays for the E8792 and E8793 cards
E6173A (Z2471A) Arbitrary Waveform Generator
E6173A E6173A with cables and manual

22471-66201

New Arb Module

22471-69201

Exchange Module

E6174A (Z2902A) Event Detector

E6174A

E6174A with cables and manual

22902-66201

E6174A Module only

Z2902-69201

E6174A Exchange Module only

E1328A DAC

E1328A

E1328A with E1403A adapter, cables and manual

E1328-69201

E1328A exchange module only

E1418A 8/16-Channel DAC

E1418-69201

8-channel DAC

E1418-69502

8-channel Expander board (for 16-channels)

E1418-66503

Isolated plug-on assembly (qty. 16) or remove from existing board

E1418-66504

Non-isolated plug-on assembly (qty 16) or remove from existing board

E1429A/B Digitizer

E1429-69201

2-Channel 20 MSa/s Digitizer Note: limited availability, for use as a replacement in
TS-5400 Series systems only.

E1563A/E1564A 2/4-Channel

E1563A/64A

2/4-channel 800 kSa/s Digitizer. For repair, contact: VXI Technology 949-955-1894

E6198A Switch Load Unit

E8770-80701

E6198A Switch Load Unit (Service Replacement)

E6170-66501

Parallel Interface for the 1st SLU - E6198A option 001

E6170-61604

Cable for connecting the 2nd SLU to the 1st SLU

0950-3625

SLU Power Supply 70 W
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Table 6-3. E8780B/E8786B Replaceable Parts

Part Number Description
3160-0928 SLU Fan DC 12V
E6170-66502 SLU Backplane
E8792A E8793A See above at Pin Matrix
E8794-66201 E8794A Series |IB Custom Card
Load Cards

E1300-45101

Top Handle for Load cards and SLU cards

E3750-84105

Bottom Handle for Load cards and SLU cards

E3750-66505

24-channel Load card E6177A

0490-1774

Relay for 24-channel Card

E6177A option 120

Express Connect Cable - one loadcard to one TC slot

E6177A option 005

General Purpose MAC connector block (ICA). Can connect up to 4 E6177A load
cards to one MAC slot.

E6177A option 110

MAC Panel Cable -Connects 1 loadcard to ¥2 of option 005

E3750-61626

MAC Panel Cable -Connects 2 loadcards to % of option 005 Recommend
Replacement Part for ANY 24-channel MAC replacement cable.

E3750-66504

16-channel Load card -- E6176A

0490-1587 Channel Relay ST1-DC12V
0490-1839 Sense Relay for 16-channel Card
2110-0882 Fuse 5 Amp 250V for 16-channel Card

E6176A option 120

Express Connect Cable - one 16 or 8-ch load card to one TC slot

E6176A option 005
MAC Block

MAC Panel connector block (Green). Used for the E6176A E6175A and E6178B
Loadcards In a standard configuration, the connector block can be used for 2-16
channel cards, 4-8 channel cards, or 1-16 & 2-8 channel cards.

E3750-61615

MAC Panel Cable for the 16-channel cards.

E3750-66503

8-channel Load card

E6175A option 120

Express Connect Cable - one 16 or 8-ch load card to one TC slot

E3750-61614

MAC Panel Cable for the 8-channel cards

E3750-66206

8-channel Heavy Duty Load card -- E6178B

0490-1945

Relay for 8-channel heavy-duty

2110-0998

30 Amp Fuse

E6178B option 120

Express Connect Cable - one load card to one High Power slot

E6178B option 110

MAC Panel Cable for the 8-channel heavy duty cards (30Amp)
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Table 6-3. E8780B/E8786B Replaceable Parts

Part Number

Description

Serial Communication

E6170-66002

Serial Protocol Adapter (Multicom III)

E6249-80005

Rocket Port Serial Card
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Recommended Spare Parts

Table 6-4. E8780B/E8786B Recommended Spare Parts

Part Number

Description

Qty. per

Number Systems

E8792A SLU Pin Card with instrumentation matrix 1/2
E8793A SLU Pin Card (no instrumentation matrix) 1/2
E6171-69201 | E6171B Measurement Control Module (rebuilt) 1/4
Z2471-69201 | E6173A Arbitrary Function Generator (rebuilt) 1/4
E6170-66502 | E6198A SLU backplane board 1/2
0950-3625 E6198A SLU power supply 1/10
E1418-69201 | 8-channel DAC 1/4
E1418-69502 | 8-channel expander board (for 16 channels) 1/4
E3750-66206 | E6178B 8-channel Heavy Duty Load Card (rebuilt) 1/2
E6170-66002 | Serial Protocol Adapter (Multicom 111) 1/4
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Glossary

2x1

A single-conductor cable with a shield return. See the Measurement Control Modul e instrumentation
cabling diagrams in Chapter 4, “ System Cables and Connectors’ on page 63.

3x1

A twinax (2) conductor cable with a shield. See the Measurement Control Module instrumentation
cabling diagrams in Chapter 4, “ System Cables and Connectors’ on page 63.

5x1 Multiplexing

Refers to the four-channel ABus and the single-channel DUT (Device Under Test) Common ground.

A

ABuUs
Acronym for Analog Bus. The four buslines plusthe DUT (Device Under Test) Common bus that make

up the interconnection column of the relay matrix in the Measurement Control Module and 32-pin
Matrix Module.

AComp

Acronym for Analog Comparator. It isthe comparator input to M easurement Control Module.

Action

The smallest component of atest. An actionisaroutine or set of routinesthat do something useful, such
as making a measurement. An action has a name, library name, author and associated keywords
documented with it. The types of actions are execute, setup, and cleanup. Execute actions are used to
make measurements, while setup and cleanup actions are used to do some task before and after an
execute action, respectively.

Actions usually are written in C and have the action code stored inaDLL (dynamic link library).

Action Definition Editor

A software tool used to create actions, which are the building blocks used to create tests.
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ADC

Acronym for Analog to Digital Converter. See Digitizer.

ADC1Hi and ADC1Lo

Differential input to ADC channel 1 from Measurement Control module J3, rows 7 and 8 respectively.

ADC2Hi and ADC2Lo

Differential input to ADC channel 2 from Measurement Control module J3, rows 9 and 10, respectively.

Adjustment

An adjustment is an action performed in the field to modify an instrument's response to some input. It
can usualy be performed by the user on-site.

Alias

An aternate name for an item. Aliases let you use convenient names when defining topology; for
example, you could assign node “MCM:Inst11” an aliasthat is easier to remember, such as“ CtrCh1” or
if desired, “E1333A_Chl.” Each node can have one or more aliases.

Y ou cannot use aliases for the names of modul es.

ARB

See Arbitrary Waveform Generator.

Arbitrary Waveform Generator

A programmabl e function generator whose output can be programmed to generate any waveform.

B

Bused

A collection of parallel electronic signal pathsthat originate and terminate as a group.
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Calibration
A standardized maintenance procedure designed to ensure system accuracy. In this manual it refersto

removing those itemsthat require calibration the DVM and the Frequency Counter and shipping them to
an Agilent bench site for calibration.

Card

Asused in this manual, refersto printed circuit boards that are not installed VX1 mainframes. See
module.

Column Disconnect Relay
A seriesrelay on each of the four lines of the ABus that can be controlled either automatically or

manually. In automatic mode, the default mode, if any relay in the column is closed, then the column
disconnect relay is also closed; otherwise it is open.

Common Line
Thisrefers to the power bus side of aload on the 24-Channel Load Card. A lineisrun back up to the

DUT load side of the card, and jumpering a channel's internal |oad terminals allows the user to utilize
the load switch asa GP relay.

Configurable

Aninstrument capable of having its values or performance modified to accommodate system
requirements.

Counter

A frequency counter, specificaly the Agilent E1333A Universal Counter.

CtrCh1l and CtrCh2
CtrChlisthe signal between the E1333A Counter Channel 1 and J3 row 11 of the M easurement Control

module. CtrCh2 isthe signal between the E1333A Counter Channel 2 and J3 row 12 of the M easurement
Control module.

Current Sensing

Determining the current through afixed, known-val ue resistor, using the four-wire measurement method
and deriving the current in amperes via the equation: 1=E/R.
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DAC

Digital to Analog Converter - Converts adigital signal to an analog signal.

Datalogging

The process of collecting data about tests when the test plan runs. Subseguent study of this data can aid
you in improving the processes associated with manufacturing and testing.

Debug Panel

On the front panel of the TS-5400 system thereis atest point for each ABus column (four total). These
test points allow monitoring the bus status during troubleshooting operations.

Device Under Test (DUT)

The automotive module or printed circuit board being tested. Also know as Unit Under Test (UUT).
Digitizer

Analogto digital converter - Convertsan analog signal to adigital signal at amultiple sample per second
rate.

DLL

Dynamic Link Library: A library of code that is automatically loaded and unloaded as needed.

Duty Cycle

That portion of a cycle when components are actually being used. For example: A component that can
carry 10A with a10% duty cycle, and with a cycle equal to 1 second, could carry 10A for 100ms, then
OA for 900ms.

E

Event Detector

Aninstrument that simultaneously compares the values of up to 32 synchronous input channel s between
two consecutive clock cycles. If thereis a change on any channel the new stateis stored in aset of FIFO
(firstin, first out) registers along with atime stamp to allow determining the relative time span between
recorded events. Up to 1024 events can be recorded at one time.
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Exception

An error that occurs during testing. For example, if an instrument that is supposed to make a
measurement “times out” before returning areading, an exception has occurred.

Expander Block

Provides various configurations of screw terminals. There are two types of expander blocks currently
used on the TS-5400 mass interconnect:

* 4 Termina Expander Block: Thisisafour-screw terminal block. All four connection
points are common.

» 1,1,2 Expander Block: Thisisafour screw termina block, but only two screws are con-
nected together. Each of the other two screws acts as an isolated connection point.

F

Factory Default Algorithm
A systematic instrument and ICA configuration of the Agilent TS-5400 used by Agilent for shipping

systemsthat do not have acustomer specified instrument configuration. Thisallowsthe re-use of system
topology data that describes the mapping of the system-ICA connections.

Factory Default Configuration
Standardized instrument locations, switch and jumper settings, and ICA connector locations used by the

factory when assembling a TS-5400 system. The default configuration differs between a one- and two-
mainframe system.

Fixture
An interface consisting of; an Interface Test Adapter (ITA) fixture frame, general purpose connectors,
high-power coax connectors, expander blocks, blank slot covers, and wiresto aDUT connector. This

interface connects to the matching Interface Connector Assembly (ICA) of the mass interconnect. See
ITA.

Fixture Receiver

See |CA.

Floating Inputs

See: |solated inputs
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Flyback Protection Device

Any device that controls the magnitude of positive or negative-going voltage spikes on a channel.

Flyback Voltage

The voltage surge experienced when current flow through a coil is abruptly stopped or started.

Form C Relay

Standard terminology for Single-Pole, Double Throw (SPDT) relay contacts.

Functional Test

A test that simulates the actual operating conditions of the Device Under Test (DUT).

G

Glitch

An unexpected or unplanned event or occurrence. Abrupt termination of testsisusually dueto asoftware
glitch.

GP

Acronym for General Purpose. Therelaysonthe E6177A 24-Channel medium-current Load card can be
configured as GP relays.

GPIB

A pardlel interface that complies with IEEE Standard 488-1978.
H

Hardware Configuration

The physical and functional arrangement of the system components with respect to each other. Refersto
the relative placement of modules in the VX1 mainframe and load cards in the Switch/Load unit and
connections from the system components to the ICA. The hardware configuration is defined in the
hwconfig.cpp file.
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HV Interlock

High Voltage Interlock interrupt that disables the high voltage amplifier of the Measurement Control
module.

ICA

Interface Connector Assembly - The system half of the massinterconnect. May also be called the
receiver or fixture receiver.

Interface Connector Blocks

The connectors between the ICA and the I TA.

Instrument Handler
An additional layer of software between Agilent TestExec SL and adevice driver. By providing aset of

well-known functions through which the Test Executive software communicates with device drivers, an
instrument handler enhances Agilent TestExec SL's ability to control devices.

Interlock Event

Aninterrupt generated when the high voltage safety interlock circuit is opened.

ISA

Standard PC data bus.

Isense + and Isense -

The Switch/Load Unit has atwo-line current sense bus along the its backplane. This Current sense bus
can be broken into as many as four discrete buses by removing jumper plugs on JP1, JP2, and JP3.
Current sensing is performed on any load card channel acrossafour-terminal current senseresistor. Two
load cards are designed to connect to the current sense busin the Switch/Load Unit: The 8-Channel, and
16-Channel High Current Load Cards. Each channel's current sense lines are multiplexed so that on each
card only one channel at atime can be connected to the Switch/L oad Unit current sense bus.

Isolated Inputs

Inputs that have the common connected to system ground.
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ITA

Interface Test Assembly - The DUT half of the mass interconnect. It is the base of the test fixture.

J

Jumper Comb

A comb-shaped shorting bar with aplastic covering over the metal spine of the comb. Itisused to jumper
together some or all the NO or NC terminals on aload card.

K

Keyword
Anidentifier used to restrict the number of matches found when searching for a specific item. Keywords

often describe the item; for example, suitable keywords for an action might be “trigger” or “range” to
identify what the action does or how it is used.

L

LADDR
Logical Address - The address set on a V X1bus module that is unique to that system. In the TS-5400

system this usually correspondsto its slot number. If the module goes in the second mainframe of atwo
mainframe system, then the LADDR would be the slot number plus 128.

LEM module

A current transducer which measures currents with galvanic isolation between the primary and the
analog output signal. The LEM modul e tested with the TS-5400 has multiple primary coil taps that
allowsit to be set for five different current levels.

Library
A collection of related code stored in one or more directories. Agilent TestExec SL supports libraries of

actions and libraries of tests. Organizing actions and tests into libraries makes it easier to find and
manage existing code so you can reuse it.

Load Card

A C-sized card designed to fit in the Switch/L oad Unit that provides switching for the various loads, and
provisions for either interna load mounting, or connections for external load mounting. Load cards
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provide atwo level card ID; card type, and load configuration ID.

Load Switching

A load that can be switched in or out of a power supply circuit on command.

M

MAC Panel

Mass interconnect panel marketed by Agilent.

Mass Interconnect
The main connection panel for connecting the test system to the test fixture. The mass interconnect

consists of an ICA (Interface Connector Assembly), on the system side, and an ITA (Interface Test
Assembly) on the test fixture side.

Matrix

A relay switch configuration that allows any column to connect to any row, and also allows multiple
columns to be connected to multiple rows simultaneously. Contrast to Multiplex.

Master Keyword
Master keywords are keywords stored on a predefined list in the Action Definition Editor'sinitialization

file. Keywords on the master keyword list arelisted below the new keyword box in the Keywordsportion
of the Action Definition window. Y ou can add a master keyword to any action.

MCM (Measurement Control Module)
A VXlbus card specifically designed to multiplex the measurement lines and the measuring devices
available. Up to 16 signals can be multiplexed to the 4-wire interconnection column ABus and DUT

Common. It provides an isolated V/I programmable voltage and current source, bidirectional trigger
multiplexing, and several other supporting functions.

Module

A hardware resource in the system. As used in this manual, specifically a V X1bus-compatible module
instrument.

MOV

Metal Oxide Varistor - An electronic component whose characteristic resistance changes dramatically
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at a certain predetermined voltage.

Multiplex

A morerestricted version of amatrix. Any row relay can be connected to any column but only one can
be connected at atime.

Multiplexed Detectors And Sources

Thisconsists of the E6171A Measurement Control Module, the 32- Pin Switching Cards, and assorted
GPIB or VXIbus based instruments and detectors. The M easurement Control Module switches the
variousinstrumentsinto and out of the test circuits as necessary to perform the appropriate
measurements with each clock cycle of atest.

MXlbus

Multiple-V X1bus extender. M X1bus modul es which allow addressing more than one VXI mainframein
asystem.

N

NC

Normally Closed switch contacts. A Form C (Single-Pole, Double-Throw) switch has two possible
states. The default or unpowered, stateisits“normal” state. Thetwo terminasonthe switch aretherefore
called “normally open,” or “normally closed.”

NO

Normally Open switch contacts. See NC.

Node

Any electrical point in the topology. Each node has aname, or label. See dias.

O

OAR

See Open All Relays.
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One-shot Mode

The Measurement Control Module (MCM) has an internal timer/counter that is primarily used to time
the open/close of the MCM relays. It can also be used as atrigger source. Asatrigger it can either in
either of two modes; it can run continuously, or it can be set to generate a single, or one-shot, pulse.

Open All Relays

A command that immediately opens all the relays, both columns and rows, on amodule.

Open System Standard

Refers to the TS-5400 Functional Test System's use of the industry standard VXlbus and a C-size V XI
mainframe asits primary organizational unit.

Operator Interface

A customizable user interface through which production operators interact with the Test Executive.
Because it is customizable, we say the Test Executive can have multiple “ personalities.”

Optical Isolator

A digital device that electronically isolates a signal from its source by converting the input signal to a

light source, usually laser or LED, and reconvertsthe signal to an electronic signal using a photoelectric
device.

P

Parameter Block

A list of parameters stored in a uniquely named group or “block.” When you need to use the list of

parameters, you specify a handle (name) to the parameter block instead of specifying the full list of
parameters.

Parasitic Capacitance

Capacitance caused by the close proximity of adjacent components, pins, or bus lines.

Programmable Array Logic

A semiconductor consisting of an array of generic logic elements that, with the aid of a programming
device, is capable of having these elements arranged into a variety of functional elements.
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Receiver

See |CA.

Relay Sequencing

Theprocess of ensuring relay switching hasfully completed before continuing atest action. A “busy bit”,
or status bit, generated by each load card when itsrelays are switched halts further test actions until the
relay timer hastimed out. This alows the slowest relay on a card to complete opening/closing before
continuing atest action. This feature is not implemented in TestExec SL software release A.01.00. The
timing is controlled by the PC.

Remote Sensing

M onitoring the voltage output of apower supply can be done either at theinputsto the Switch/L oad Unit
(locally) or at theinputsto the DUT (remotely). Remote sensing guarantees the voltage value set will be
applied at the sense point, and losses in the system will be compensated for.

For example: If the DUT requires precisely 12 vdc applied to it, and there isa 0.5 vdc drop between the
power supply and the DUT due to system and cabl e losses, setting the voltage sense to remote and
thereby monitoring the power supply output at the DUT will compensate for the voltage drops between
the power supply and the DUT.

Repetitive Mode

The Measurement Control Module (MCM) has an internal timer/counter that is primarily used to time
the open/close of the MCM relays. It can also be used as atrigger source. Asatrigger it can either in
either of two modes; it can generate asingle-shot pulse, or it can generate a continuous stream of trigger
pulses (repetitive mode).

Routine Type

Rs

Y ou can specify either Setup/Cleanup (acombination of the two), or Execute routines. Execute routines
contain a single entry point and typically perform a single action, such as measuring a pulse. Setup/
Cleanup routines can consist of a single Setup routine, a single Cleanup routine, or a paired Setup and
Cleanup routine. Paired Setup/Cleanup routines contain two entry points and typically bracket an
Execute action or series of actions. For example, a Setup routine might put the DUT into a particular
mode (Setup action), an Execute routine could then make a measurement (Execute action), then a
Cleanup routine would return the DUT to idle mode (Cleanup action).

Sense resistor.
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SCPI

Acronym for: Standard Commands for Programmable Instruments

Safety Shroud
A cover for the DUT that protects personnel from possible contact with dangerous voltages on the DUT.
The shroud should be physically connected to a NO (normally Open) safety switch that is closed only

when the shroud isin place. The switch iswired across the two interlock pins on J3 of the M easurement
Control Module. These pins are wired to 1A13 and 1A 15 of the ITA.

Self-test

A test executed by an instrument or system on itself to verify the functionality of the instrument or
System.

Sense

See: Current sensing.

Serial Card

A deviceto allow serial (one wire) communications between computers.

Slot Address

The slot number a VX1 maodule occupiesin asingle mainframe system. In the case of atwo-mainframe
system, the slot addresses for the second mainframe begin at 128 (128 base address + Slot #0).

Stand-off Voltage

The maximum voltage differential an open relay can tolerate without arcing across the contacts.

Switch Handler

Software that enhances Agilent TestExec SL's interaction with a switching module, such as arelay
matrix. When you use a switch handler with a switching module, you can use the Switching
Configuration Editor to define your test system's topology and then use the Switch Path Editor to
conveniently control switch paths during a test.
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Switch Path

A connection between nodes needed to make atest. For example, a switch path might connect the output
from a power supply to a pin on the unit under test.

Example: (FuncGen-SrcBus-Dvm-MeasBus)
In the example, the source bus of the function generator is connected to the measurement bus of the

digital voltmeter when the switch path is closed.

Switching Configuration Editor

A software tool used to define topology.

Switching Setup

A special kind of setup action that sets up connections, such as switch paths made with relays, at the
beginning of atest and controls the status of those connections when the test ends.

Unlike other kinds of actions, you do not use the Action Definition Editor to create switching setups.

Switching Voltage

The nominal voltage differential across arelay's contacts at which it can be switched. The switching
voltageistypicaly much less than the standoff voltage.

Symbol Table

A named group of symbols or parameters whose usage has a specific scope. For example:

» The symbol table named TestPlanGlobal s contains symbols whaose scopeis global to the
test plan. Thus, variables defined in it can be used to pass val ues between tests because
the variables are visible throughout the test plan.

» The symbol table named TestStepl ocals contains symbols whose scopeislimited to that
test.

» The symbol table named “hwconfig” contains symbols associated with the hardware
defined for use with the Test Executive.

» The symbol table named “system” contains symbols associated with the testing environ-
ment, such as the user id, test system id, and serial number of the DUT.

T

Test Group

A named sequence of tests that has an associated list of one or more setup actions that must be executed
before any of thetestsin the group. A test group is bounded by “testgroup <name>" and “end testgroup”
statementsinside atest plan. Test groups can be nested inside test groups.
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Test Limits

The acceptable boundariesfor atest. If the results from atest are lessthan the lower limit or greater than
the upper limit, the test fails. A test can have more than one set of limits, where each set is associated
with a named variant, such as “Hot” or “Cold.”

Test Executive

A software tool used to develop tests, assemble them into a testplan, and run the testplan.

Test

A sequence of actions executed asagroup to do someform of test. Asaminimum, each test must contain
an execute action. It also can contain one or more optional setup or cleanup actions.

To bemeaningful, most tests have alimits checking feature that determinesif the Unit Under Test passed
or failed thetest. Also, most tests use adatalogging feature to store information collected during the test.

Testplan

A named sequence of teststhat is executed as a group to test a specific device or Unit Under Test. A test
plan also can be further divided into groups of tests called “test groups.”

Topology

A combination of physical and logical descriptions that define the switching configuration and
interconnections between resources and the DUT, which includes definitions for the modules, wires,
switches, and buses of the test system. These definitions map alogical view of your system's hardware
onto its physical reality, and add alevel of abstraction.

Topology Layer

Topology is defined in three layers: system, fixture, and DUT. Thefirst layer defines the system
hardware, the second defines one or more fixtures used with the system hardware, and the third defines
one or more DUTs used with a given fixture.

Information defined at the system layer includes:

» Definitions for any cards or modules used in the system.
» A definition of the cabling that connects the cards or modules.
» Definitions of convenient names--i.e., aliases--for system resources, such as“DvmHi.”

Information defined at the fixture layer includes:

» Definitions of wiresin the fixture.
 Definitions for the names of any edge connectors.
 Definitions for any electronics inside the fixture that is a part of your switching strategy.

Glossary 139



Information defined at the DUT layer includes:

» Definitions of convenient aliases for test points on the DUT, such as“ TP1.”

U

Unit Under Test (UUT)

The automotive module or printed circuit board being tested. Also known as Device Under Test (DUT)

UUT Common

A fifth column a ongside the ABusin the Measurement Control Module and 32-Pin Matrix Module that
connects to the UUT common.

V

VI

An acronym for the concept of sourcing a voltage and measuring the resulting current, or conversely
sourcing a current and measuring the resulting voltage.

VISrcHi and VISrcLo

VISrcHi isthe signal side of the VV/I Source in the Measurement Control module to the ABus, and
VISrcLo isthe ABus path to V/I ground. The V/I amplifier is an isolated source.

Variant

A mechanism that |ets you specify which named variation on atest is executed when you run atest plan.
Each variant lets you:

» Use the same sequence of tests with different parameters and limits. For example, you
may want to specify different limits for various temperatures at which the tests are exe-
cuted.

» Control which set of testsis executed for a given test plan. For example, the set of tests
used by Quality Control may be a superset of the tests used by Production.

» Change the testing algorithm as desired. For example, atesting algorithm used by Qual-
ity Control may need greater precision than atesting algorithm used by Production.

The name of the default variant is Normal. Other typical variants might be named Hot or Cold.

Vbatt

The voltage measured at the battery's terminals, ignoring cabling losses.
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VCC

Refers to the semiconductor component's supply voltage.

Vload

The voltage measured at the load under test, ignoring cabling losses.

VME

Computer backplane architecture standard.

VXI

Computer backplane architecture standard that incorporates both the VM Ebus and GPIB
communications features.

W

Wire

A bus or other connection in the topology.
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