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IMPORTANT SAFETY INSTRUCTIONS
KEEP WITH EQUIPMENT
DO NOT DISCARD

All persons involved in installation, configuration, service or operation of this equipment
should read these instructions first, and a copy of this safety notice should be kept with the
equipment, readily available for the operator's reference.

THE CRITICAL ITEMS IN THIS NOTICE ARE:

. REDUNDANT EARTH SAFETY GROUNDS ARE REQUIRED.

. DANGEROUS VOLTAGE AND ENERGY ON EXTERNAL WIRING.

. STORED ENERGY HAZARDS.

. DANGEROUS VOLTAGE AND ENERGY WITH COVERS REMOVED.
. SAFETY GLASSES REQUIRED DURING OPEN COVER CHECKS.

. USER LABELS MAY BE REQUIRED FOR SAFETY.

. HEALTH AND ENVIRONMENTAL HAZARDS.

NOARWN=

INTRODUCTION TO THIS SAFETY NOTICE

This equipment is designed to operate over a broad range of environmental conditions and
in many types of installations.

The following instructions are important for safety in permanent installations with controlled
environments; and critical for installations in transit cases, or other portable applications.

The content of this notice should be provided to the end user.

Elgar welcomes any suggestions for improving this document.

SAFETY NOTICE

1. REDUNDANT EARTH SAFETY GROUNDS ARE REQUIRED.

Two EARTH SAFETY GROUNDS are required to be connected PRIOR to connecting any
input power wiring. One may be the mounting rack, if it is properly grounded and a positive
connection is made to the VXP chassis during the installation. The other, or both, may be
made to the ground studs provided on the rear of the chassis.

Since the ground pins in the input power connector are not the "make first, break last” type
and they may be disconnected during servicing, they should be considered an operational
ground rather than a safety ground.

The two critical SAFETY GROUNDS should each have a cross sectional area equivalent
to #8 AWG copper or larger and should connect to the safety ground provided by the input
power utility. Each safety ground should be checked after installation, and during periodic
maintenance, to insure it provides a path with less than 0.1 ohms resistance when
conducting 25 amperes AC.
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2. DANGEROUS VOLTAGE AND ENERGY ON EXTERNAL WIRING.

LETHAL voltage and energy may be present at output power leads or signal wiring. All
external wiring should be considered dangerous. [f any power or signal conductor needs
to be touched it should be first checked with a voltmeter for safe voltage to chassis or earth
ground. Even low voltage power sources could be hazardous due to high energy capability
or high common mode voltage from another source. This warning applies to "power off"
conditions as well.

3. STORED ENERGY HAZARDS.

Each "plug in" Power Module, and the chassis itself, contain capacitors which normally
store dangerous amounts of energy. Each significant energy storage element has a
permanently connected bleeder resistor which will discharge it to a safe level within a few
minutes after input power is removed. These hazardous energy sources may be exposed
if a module is unplugged or any of the VXP covers are removed. Always test any
conductors or connector pins with a DC voltmeter prior to touching or shorting them.

4. DANGEROUS VOLTAGE AND ENERGY WITH COVERS REMOVED.

Dangerous voltages exist within the chassis when input power is available, whether the
front panel switch is on or off. Dangerous levels of stored energy exist for some time after
power is removed. If any area within the chassis must be touched or may be touched
accidentally, all exposed parts should be checked with a voltmeter to insure the levels are
safe.

5. SAFETY GLASSES REQUIRED DURING OPEN COVER CHECKS.

Extra care is required when the chassis is partially disassembled or the cover is removed
for service. Anyone in the area should wear safety glasses in case of an accident which
could damage their eyes.

6. USER LABELS MAY BE REQUIRED FOR SAFETY.

The external wiring hazards mentioned in section 2 above may require the user/installer
to place warning labels at the terminating equipment or test adapters. The user should
analyze his system to determine if additional warning labels

are advisable.

7. HEALTH AND ENVIRONMENTAL HAZARDS.
Memory backup batteries are used in some of the integrated circuit modules in the VXP
system.

If any basic component parts of the VXP system are to be machined, modified or opened
for any reason the manufacturer of that part should be consulted for guidance regarding
possible hazards.

END OF SAFETY NOTICE
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VXP-3000 SECTION | - GENERA! DESCRIPTION
1 INTRODUCTION - GENERAL DESCRIPTION

The Elgar Model VXP-3000 Programmable Power System provides the following attributes
and capabilities:

o Modular Construction.

° Single or Multiple Chassis System.

° Programmable AC and DC Power.

° IEEE-488 General Purpose Interface Bus (GPIB) Compatible.

° Full MATE Programming Language Compliance.

° Voltages to 200 VDC and 270 VAC.

1.1 GENERAL DESCRIPTION

The Elgar VXP-3000 combines the benefits of a variety of power source capabilities for
Test Instrumentation and Automatic Test Equipment (ATE) applications. The major
performance features of the VXP-3000 include:

. The ability to configure programmable DC and AC stimulus within a single chassis.

° Multiple chassis systems with independent channels consisting of AC power, DC
power and DC load modules that are controllable from a single GPIB address.

The extremely high density of the VXP-3000, configured in a 7" (178 mm) high X 19" (483
mm) wide X 22.6" (574 mm) deep RETMA rack, saves space when designing an ATE
system.

The modular design of the VXP-3000 provides the user with the advantages of design
flexibility to support changing requirements. Using a basic chassis as a platform, individual
modules are selected based on the "mission specific" requirements of the end user.

Development time for hardware and programming activities is cut dramatically due to the
standardization of power assemblies and the direct capability with the following command
structures:

° ATLAS Based Language Extension (ABLE); or,

° Control Interface Intermediate Language (CIIL).

Combining the performance of AC and DC power with DC load capability, the VXP-3000
supports complex system testing requirements compatible with the IEEE-488 GPIB.
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The VXP-3000 is ideally suited for the test system where flexibility is the highest priority.
The versatility of the VXP-3000 is most significant when the basic chassis is used as a
foundation for a wide assortment of power modules. Whether used in single-rack or multi-
rack installations, the VXP-3000 will support the requirements of diversified applications
typical in system integration.

DC modules are available in eight voltage ranges from 0-7 VDC to 0-200 VDC. The
polarity relay enables both positive and negative voltages to be programmed without
external wiring changes to the user's load. Excellent precision is always maintained via
programmable voltage sensing.

AC modules are available with the VXP-3000 that provide:

] Single or three phase power;
° Single or dual range AC voltages; and,
° A variety of amperage ranges.

For increased current, modules can be configured in a Master/Slave configuration, placing
them in parallel. AC voltages require the use of a Sharing Reactor module for a maximum
of three slaved modules.

Multi-phase AC supplies are available through the use of multiple modules.

Auxiliary Drive Modules (ADMs) are available to attach and program external analog
controlled power supplies.

1.2 SPECIFICATIONS

1.2.1 System General

1.211 Input Power
Voltage: 103VAC to 132VAC, single phase; 206VAC to 264VAC, single phase; 187VAC

to 264VAC, three phase.

Frequency: 47 Hz to 440 Hz.

Power Rating: A function of the number and power rating of the modules selected for the
system.

Efficiency: DC modules are typically 75% efficient (when programmed above 35 volts
output); AC modules are typically 85% efficient.

Power Factor: Single phase input power factor is typically 0.7.

1.2.1.2 System Programming
Interface: GPIB/IEEE-488.1

GPIB Address: Switch Selectable (factory set to 17).
Language: ABLE or CIIL (factory option).

4
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1.21.3 System Environmental

Operating Temperature Limits: 0°C to +55°C (32°F to 131°F).

Non-Operating Temperature Limits: -40°C to +85°C (-40°F to 185°F).

Humidity: 0-90% non-condensing; 40°C (104 °F) maximum wet bulb.

Altitude: The system outputs 100% of full rated power up to 5,000 feet.

Warmup: Thirty minutes maximum in a 25°C (77°F) environment.

Life Cycle: Twenty years when properly maintained.

Vibration: Meets MIL-STD-810D, Method 514.3; meets MIL-T-28800C for Class 5
equipment.

Shock (Non-Operating): Meets MIL-STD-810D, Method 516.3, Procedure 1; Shock level
of 15G.

DC Isolation Voitage (All Modules): +250 VDC between either the high or low output
terminal and chassis ground.

Fault Detection: Continuously monitors for over voltage, over current, and over
temperature conditions. Includes subsequent shutdown and reporting.

Input Protection (Chassis): Fuses are located on the rear panel for input over current
protection.

Input Protection (Modules): Each module is protected by fuses located inside the
module.

1.21.4 System Mechanical
Size: 7" (178 mm) high x 19" (483 mm) wide x 22.6" (574 mm) deep.

Weight: Approximately 48 Ibs. (22 kg) without the power modules; approximately 100 Ibs.
(45 kg) fully loaded with AC modules; approximately 95 Ibs. (43 kg) fully ioaded with DC
modules.
Color: Light Gray, Color Number 26408, per FED-STD-595 with black silkscreen, Color
27038.
Handles: Front panel mounted handles; handle on each module.
Material: Steel system chassis; aluminum housing on modules.
Cooling: Forced air via an internal fan. The air exhausts out from the rear panel.
Connectors: Refer to Table 1 and Figure 3.

Table 1. VXP-3000 Connectors

Connector . Purgose
J5 Input
J1, J2 Output
J6 IEEE
J7 DFI
J8, J9 Data (Multiple Chassis System)

1.2.2 DC Power Module
Table 2 provides a listing of the available VXP-3000 DC Power Modules.
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Table 2. DC Power Module Options

Model Output Voltage Watts Output Current

VDC) (Amps)

VXP-D7V01 0-7 143.5 0-20.5
VXP-D10V01 0-10 150 0-15
VXP-D20VO01 0-20 200 0-10
VXP-D32V01 0-32 208 0-6.5
VXP-D40V01 0-40 200 0-5.0
VXP-D60V01 0-60 200 0-3.3
VXP-D100V01 0-100 200 0-2.0
VXP-D200V01 0-200 200 0-1.0

1.2.21 DC Module Programming

Voltage
Range: Zero to full scale.

Accuracy: 10.05% of full scale voltage +0.05% of programmed voltage at 25°C (77°F).
Resolution: Voltage = 14 bits (including over range).

Current Limit Shutdown
Range: Zero to full scale.
Accuracy: 12% of full scale (above 5% of full scale program value).
Resolution: Current = 12 bits (including over-range).
Timing: Over current shutdown timing is 250 ms £10%.
Over voltage shutdown timing is 10 ms +10%.

Constant Current
(With the maximum module compliance voltage programmed as above.)

Range: Zero to full scale.
Accuracy: 12% of full scale (above 5% of full scale program value).
Resolution: Current = 12 bits (including over-range).

Test Read back Accuracy
DC Voltage: 12% of full scale.

DC Current: +2% of full scale.
Read back Resolution: 0.01 units.

1.2.2.2 DC Module Electrical

Load Regulation
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Voltage: +0.01% of full scale voltage +0.01% of the programmed value when
measured at the point of sense.
Current: +0.1% of full scale current over full rated compliance voltage.

Line Regulation
Voltage: 10.01% of full scale for a £10% input change.

Current: 10.05% of full scale for a +10% input change.

Ripple and Noise
Voltage: SmV RMS or 0.02% of full scale voltage, whichever is greater, as measured

from 20 Hz to 5 MHZ.
25mV plus 0.2% of full scale peak-to-peak voltage as measured from 20 Hz
to 20 MHZ.

Current: 0.05% RMS of full scale.

Stability (After Warm-up Period)
+0.05% of rated output for 24 hours at constant temperature, line voltage, and load
conditions.

Temperature Coefficient
Voltage: +0.01% per °C of rated output voltage (constant voltage mode).
Current: 10.025% per °C of rated output current.

Step Load Response
Recovers to within £0.1% of the final value within 300 usec with a step load change, from

50% to 100%, for programmed values above 50% of the rated voltage.

Channel-to-Channel Interaction
Does not exceed the specified performance limits of a single module.

Over voltage Protection (OVP)
Auto-tracking with automatic shutdown at 110% of the programmed output voltage for
programmed voltages from 10% to 100% of the range. In the constant current mode, OVP
tracks to 110% of the programmed compliance voltage.

Over current Protection
Auto-tracking with automatic shutdown at 110% of the programmed output current for
programmed currents from 10% to 100% of the range.

1.2.3 AC Modules
Table 3 provides a listing of the available VXP-3000 AC Power Modules.
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Table 3. VXP 3000 AC Power Modules

Model Output Voltage

Per Phase

Volt-Amperes Output Current

(Amps)

VXP-A751 0-135 VAC

* The maximum VA rating must be observed. Higher current values are available only with
a reduced output voltage (e.g., 7A from 0-107 VAC and derating linearly to 5.56A at 135
VAC).
NOTE

There is full range programming of voltage, current, and

frequency for the AC power modules. In addition, auxiliary

tracking outputs of either 26 VAC or 5 VAC are available as a

factory option.

1.2.3.1 AC Module Programming

Voltage
Range: Zero to full scale.

Accuracy: 0.25% of full scale at the point of sense from 5% of full scale to full scale
with no load at 400 Hz.

Resolution: 0.1 VAC

Distortion: 1.75% maximum from 350 Hz to 450 Hz at full rated linear resistive load.

Current Limit Shutdown
Range: 5% of full scale to full scale current.
Accuracy: 2% of full scale current.
Resolution: 0.01A
Timing: Over current shutdown timing is 250 ms typical; servo error shutdown timing
is 20 ms typical; and primary over current shutdown timing is 2 to 3 cycles.

Frequency
Range: 350 Hz to 1000 Hz.

Accuracy: +0.1% of programmed value.
Resolution: 0.1 Hz from 350 Hz to 999.9 Hz.

Standard Factory Multi-Phase Configurations

Table 4 provides a listing of the standard factory multi-phase configurations.

Table 4. Multi-Phase Configurations

Volt-Amperes

VXP-A2250-3 3 Phase, Single Chassis 2250 VA Total
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Regulation

(5 VAC): 1+3% from no load to a 5 amp load at the nominal output voltage or more into
a linear resistive load.

Load

Interaction: +3% when the main output winding is loaded from no load to full load.

Dielectric: 150 VAC minimum from the aux output to the main output.

Programming

Commands: Voltage and relay closure; current limit is not programmable on the aux
output.

1.2.3.3 External Sync Option
This external sync connector and controller combination allows internal or external

frequency control and phase synchronization of AC modules. A BNC connector is provided
on the rear of the chassis to allow input and output of sync signals. Each AC module may
be programmed to any phase angle with respect to the sync pulses.

1.2.3.3.1 Specifications

Interface
I/0 Connector: A BNC connector labeled J4 on the rear of the chassis.

Signal Levels
General: Drive with an open drain or collector to the levels listed below.

Low Level: 0.5 volts maximum while sinking 20 mA.

High Level: 100 pA maximum leakage at 4 volts.

Active: Edge sensitive to positive transition. There is a minimum dwell time of 2 usec
at each level.

System Programming Language
Either ABLE (ATLAS Based Language Extension) or CIIL (Control Interface Intermediate
Language).

Additional Commands
SYNO (AC sync output from the chassis. This is the default condition.)
SYNI (AC sync input to the chassis.)

1.2.3.3.2 Programming for AC Modules

Voltage
Range: Programmable from Zero to Full Scale. Meets all specifications when

programmed above 10% of full scale, unless otherwise noted.

Frequency
Range: 350 Hz to 450 Hz for internal or external sync.

Phase Angle
Method: The phase angle of each AC Module is programmable with respect to an

10
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internal reference or, if selected, an external sync signal.
Range: 0° to 450°.
Phase Accuracy: +4° maximum between any two phases for balanced linear resistive
loads.

SPECIFICATIONS ARE SUBJECT TO CHANGE
WITHOUT NOTICE.

11
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2 INTRODUCTION - INSTALLATION

The VXP-3000 is calibrated and tested prior to shipment. The instrument is ready for use
after the necessary configuration commands are sent. Sections 3.3.8.7 and 3.3.8.8 show
example configurations for simple ABLE systems, and the commands used to achieve
those configurations. Sections 3.4.12.1 and 3.4.12.2 show example configurations for
simple CIIL systems, and the commands used to achieve those configurations. Use the
REV command (discussed in the command reference near the end of this manual) to
determine whether you have an ABLE or a CIIL system. But before attempting to use
your VXP-3000, the following text should be read and followed, and initial physical
inspections should be made to ensure that no damage has been sustained during
shipment.

WARNING
Hazardous voltages are present when operating this equipment. Read the
"SAFETY" notices on page ii before performing installation, operation, or
maintenance.

CAUTION
Do not apply AC input voltage to this instrument nor connect any load(s)
without first verifying correct input line voltage and output wiring
configuration. This instrument and any external loads or cables may be
damaged by improper voltage settings, cable mis-wiring, etc.

The user should become familiar with the particular configuration of the VXP-3000. The
VXP-3000 may be a single or multiple chassis configuration and can contain a variety of
AC modules, DC modules, or both.

The following topics should be thoroughly reviewed prior to connecting cables or applying
AC input power:

Section Topic

2.1 Unpacking

2.2 Connectors and Switches

2.3 Installation

2.4 Initialization

2.5 Functional Verification (Self Test)

Appendix A contains recommended guidelines for wire gauge selection. Appendix B
contains the Configuration and Functional Verification Checksheet (refer to and photocopy
appendix B as required). This checksheet simplifies the VXP-3000 configuration and
functional verification process. It also serves as an ideal reference, during application, and
as a permanent maintenance record. Appendix C contains many subsections on various
topics, including a major subsection providing command reference information.

15
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21 UNPACKING

2.1.1 Package Inspection
Inspect the shipping container before accepting the container from the carrier. If damage

to the container is evident, remove the instrument from the container and visually inspect
the instrument for damage to the case or parts.

If damage to the instrument is evident, a description of the damage should be noted on the
carrier's receipt and signed by the driver or carrier's agent. Save all shipping containers
and material for inspection.

Forward a report of any damage to the Elgar Service Department, 9250 Brown Deer Road,
San Diego, CA 92121. Elgar will provide instructions for repair or replacement of the
instrument.

If possible, save the original packing container should subsequent repacking for return to
the factory be required. Repacking is straightforward and is essentially the reverse of
unpacking. Should only a subassembly need to be repackaged or re-shipped, use the
original container. If proper packing material is not available, contact Elgar to provide
containers and shipping instructions.

2.1.2 Pre-Installation Inspection

Inspect the instrument and associated modules (if any spares were shipped separately)
for shipping damage such as dents, scratches, deformities, or damage to the rear
connectors. There is no need to remove any module already installed in the chassis
unless damage is suspected.

Figure 1 provides a front panel view of a configuration that has all DC modules, while
Figure 2 shows an all AC module configuration. Figure 3 provides a rear panel view.

16
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Figure 3. VXP-3000 Rear Panel.
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- Frontof Module
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Figure 4. Shown is a setting for a controller as the master chassis, with GPIB address 17;
and another setting for a controller as a slave chassis, with box address 1. Switch 7 is the
slave switch. Switches 1-5 serve as the GPIB address when the slave switch is off; and
switches 1-4 serve as the box address when the slave switch is on. Box address 1-15 are
permissible. Box address 0 is not allowed for a slave chassis because the master chassis is
always box 0. GPIB addresses 1-30 are permissible. GPIB address 31 is reserved, and 0 is
the computer that controls the GPIB bus.

2.2 CONNECTORS AND SWITCHES
Refer to Figure 3 for the location of rear panel connectors. The pin assignments for each
connector are provided in Section 2.2.7.

The front panel power switch is located on the Controller module; refer to Figure 1. This

front panel power switch allows the operator to remove or apply power without rear panel
access, such as is usually required for rack mounted systems.

20
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2.2.1 Output Power Connectors
Table 5 provides a listing of the output power connectors (J1, J2).

Table 5. Output Power Connectors

Output Power Connector Output Power Connector Mate for Output

Reference Designator

J1 (AC Output)

Part Number

DPKA-32SNA-7

Power Connector

DPKA-32PNA-7

t)

DPKB-64SNA-7

DPKAGaPNAT |

2.2.2 Input Power Connector
Table 6 provides a listing of the input power connector (J5) information.

Table 6. Input Power Connector

Mate for Input
Power Connector

input Power Connector
Reference Designator

Input Power Connector
. Part Number

J5 MS27466T-21A11P MS27467T-21A11S

Refer to Appendix A for recommended wire size data.

2.2.3 GPIB Connector

Remote programming uses the standard 24-pin female IEEE-488 connector. Only one
GPIB cable is necessary since the VXP-3000 communicates chassis-to-chassis (in multiple
chassis configurations only) via its own data cabling.

The GPIB listen address switch is found in the Controller module and is set to decimal 17,
as discussed previously. Remote programming, via the GPIB, is covered in Section Ill.

Table 7 provides a listing of the GPIB connector (J6) information.

Table 7. GPIB Connector

GPIB Connector
Reference Designator

GPIB Connector
Part Number

J6 IEEE-488 Standard

2.2.4 Chassis DFI Connector
The DFI (Direct Fault Indicator) signals are connected to the DF| relay, which is a form B

relay normally driven to keep the contacts open. If a fault occurs, or if the power fails, the
contacts close.

The DFI signals the remote controller that the VXP-3000 has detected a fault and
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automatically shuts down all channels. The controller needs to check the DFI periodically
and, if flagged, must clear it via the GPIB.

Table 8 provides a listing of the DFI connector (J7) information.

Table 8. DF1 Connector

Mate for DFI

DF| Connector ,
___Connector

Part Number

DFI Connector
Reference Designator

etc... to further slaves

;i Slave Chassis 2 }.j I8

I~ J9
{' Slave Chassis 1 1 I JS
S A L
| Master Chassis | } JS8 -
0 | I Jo _'

Elgar Interconnection Cable 5211413-01

Figure 5. Illustrated is the connection sequence required to attach one or more slave
chassis to the master chassis.

2.2.5 Chassis Data Connectors (Interconnect)

In multiple chassis configurations it is possible to connect the two chassis in a
Master/Slave configuration via J8 and J9, 25-pin sub-D connectors (J8 is the Data Output
connector and J9 is the Data Input connector). In such a configuration, the chassis
containing the Controller module would be the master chassis and would be the only
chassis connected to the GPIB. The second chassis would contain a Slave Controller
module whose DIP switch has the slave switch set and a slave box number set. See
Figure 4 for the proper DIP switch setting, and see Figure 5 for the correct connections
between the master and the first slave chassis, and any subsequent slave chassis.
Misconnection involving connectors J8 and J9 can damage the communications chips on
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the master chassis controller and/or a slave chassis controller; be careful to make no error
here!

2.2.6 Load Connection Information
Selection of output power and sense line cabling should follow good practice, specific to

the application. An output cable should be able to carry the full output load current and
maximum voltage under worst case conditions of temperature, humidity, mechanical
abuse, and effects of long term aging. Sense lines have comparable requirements, but
the sense current requires a smaller wire gauge. Sense line shielding from stray pickup
is more critical. General guidelines for designing or specifying these cables are included
in Appendix A.

WARNING
The VXP-3000 is capable of generating high voltages at its output connectors
under normal conditions. Ensure that all cables and connections are properly
labeled as to the HAZARDS TO HUMAN SAFETY, as applicable.

2.2.7 VXP-3000 Connector Pin Outs
Tables 9 through 11 provide connector pin out information for the VXP-3000.

Table 9. AC Input Connector Pin Out

J5 Pin Assignments "

Single Phase Three Phase - |
A AC Hl Input Phase A
B AC HI Input Phase C
C AC LO Input Phase B
D AC LO Input Do Not Use
E Do Not Use Do Not Use
F Do Not Use Do Not Use
GH Do Not Use Not Connected
(Could be used as tie-point to
terminate the Neutral lead)
J Do Not Use Do Not Use
KL Safety Ground Safety Ground
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Table 10. Connector Pin Out for Standard Configurations

Slot | DC Signal DC Module AC 750VA AC 750VA
No. Names Rear Panel Signal Rear
Connector Names Panel
Connector
Phase C
SENSE + J2-32 MAIN LO J1-9
1 MAIN + J2-16 SENSE LO J1-17
MAIN + J2-49 AUX LO J1-26
SENSE - J2-33 MAIN HI J1-8
MAIN - J2-17 SENSE HI J1-16
MAIN - J2-50 AUX HI J1-25
SENSE + J2-34
MAIN + J2-18
2 MAIN + J2-51
SENSE - J2-35
MAIN - J2-19
MAIN - J2-52
Phase B
SENSE + J2-36 MAIN LO J1-11
3 MAIN + J2-20 SENSE LO J1-19
MAIN + J2-53 AUX LO J1-28
SENSE - J2-37 MAIN HI J1-10
MAIN - J2-21 SENSE HI J1-18
MAIN - J2-54 AUX HI J1-27
SENSE + J2-38
MAIN + J2-22
4 MAIN + J2-55
SENSE - J2-39
MAIN - J2-23
MAIN - J2-56
Phase A
SENSE + J2-40 MAIN LO J1-13
5 MAIN + J2-24 SENSE LO J1-21
MAIN + J2-57 AUX LO J1-30
SENSE - J2-41 MAIN HI J1-12
MAIN - J2-25 SENSE HI J1-20
MAIN - J2-58 AUX HI J1-29
SENSE + J2-42
MAIN + J2-26
6 MAIN + J2-59
SENSE - J2-27
MAIN - J2-43
MAIN - J2-60
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Slot | DC Signal | DC Module AC 750VA AC 750VA

No. Names Rear Panel Signal Rear
Connector : Names Panel
: Connector

Phase D, Sharing Module

7 SENSE + J2-44 MAIN LO, PHASE A IN J1-15
MAIN + J2-28 SENSE LO, PHASE B IN J1-23
MAIN + J2-61 AUXLO, PHASE C IN J1-32
SENSE - J2-45 MAIN HI, PHASE A OUT J1-14
MAIN - J2-29 SENSE HI, PHASE B OUT J1-22
MAIN - J2-62 AUX HI, PHASE C OUT J1-31
SENSE + J2-46
MAIN + J2-30
8 MAIN + J2-63
SENSE - J2-47
MAIN - J2-31
MAIN - J2-64

Table 11. DFI Connector Pin Out

Connects
3 Contact 1
7 Contact 2 "

2.2.8 External Sync Option Connector

The optional Sync Option connector J4, when installed, allows for internal or external
frequency synchronization and phase synchronization of AC modules. Table 12 provides
a listing of the Sync Option (J4) connector information.

See section 1.2.3.3 for External Sync Option specifications, and appendix section C.16 for

the sync input calibration procedure, and the SYNI and SYNO entries in the command
reference section appendix C.14.

Table 12. External Sync Option Connector

Mate for Sync Option
Connector

Sync Option Connector

n Sync Option Connector
Reference Designator

Type

BNC Female BNC Male

2.3 INSTALLATION

2.3.1 Chassis Installation
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The VXP-3000 is 7" (178 mm) high, 19" (483 mm) wide, and 22.6" (574 mm) deep and is
designed for RETMA rack installation. The VXP-3000 is optionally available with rack
slides.

CAUTION
Avoid blocking the instrument air cooling vents located in the rear of the
chassis.

All connections to the VXP-3000 are made at the rear of the chassis. Prior to making
connections, inspect both the connectors and the cables for bent pins.

CAUTION
Do not connect or disconnect any cables located to the rear of the VXP-3000
with power applied.

2.3.2 Module Installation

The VXP-3000 is shipped with the modules installed. However, spare modules, if supplied,
are shipped separately. To install any front mounted module, inspect the chassis and
module connectors, slide the module into the chassis until the connectors mate, then
secure the module via the thumbscrews.

CAUTION
Never connect or disconnect a module with power applied. Wait at least 20
seconds after power has been removed before unplugging or inserting any
module.

2.4 INITIALIZATION

When the VXP-3000 is first powered up, the processor enters a house-keeping mode.
During this house-keeping, the processor scans the system, initializing all installed modules
that have previously been recognized by the CNFG SYS command. The CNFG SYS
command is only used to inform the master chassis controller about system configuration
changes. Look in the Command Reference, section C.14, for further information on CNFG
SYS.

2.5 FUNCTIONAL VERIFICATION

There is a simple means of verifying the correct configuration as well as verifying proper
operation of the VXP-3000, upon receipt. The checksheet in Appendix B should be
photocopied and used to record both configuration information and Confidence Test
results. This checksheet can become a part of the permanent system maintenance record.

The Confidence Test used to check system operation is not intended to check 100% of the
instrument; rather, it verifies fundamental performance parameters. The Confidence Test
verifies output voltage, current limit, and self test circuit functionality. If the system contains
AC modules, frequency and phase angle are also verified.

2.5.1 Confidence Test
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The VXP-3000 Confidence Test checks AC and DC voltages, frequency and phase angle.
To start the Confidence Test, send the following command:

CNF<CR><LF>
The above command causes the processor to reset all installed AC or DC modules. Next,
the processor programs the output to 100% rated voltage. Once programmed, the voltage

is measured. A low value current limit is then programmed to test the module's current limit
shut down function.

The test circuitry used for the Confidence Test undergoes a self-test prior to conducting
tests on functional modules.

If AC modules are configured, the frequency is set to 400 Hz and measured. Also, the
default phase angles between phase master AC module and any phase slave AC modules
are measured.

If any Confidence Test fails or a measurement times out, a failure message results.

27
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3 INTRODUCTION - OPERATION

Remote programming via either the ABLE or the ClIL ATE language is quick and simple,
since the VXP-3000 processor transparently takes care of the burdens of protocol, parsing,
message format, error checks, and talker response messages back to the host ATE
controller.

The VXP-3000 does not accept any self-destructive setup. However, care must be taken
since the wide range output of this instrument can readily generate high voltages at
sufficient current to cause great harm to personnel and equipment loads.

If you are not sure whether your system is an ABLE VXP-3000 system or a CIIL VXP-3000
system, first note that the larger quantity are ABLE systems. But to make sure, see the

command reference in appendix C in the later part of section C.14 to read about the REV
command.

3.1 |EEE-488/GPIB Definitions

The VXP-3000 implements the GPIB for all remote programming and returned messages
(GPIB and IEEE-488 are interchangeable terms). The VXP-3000 GPIB listen address is
set on the Processor Board in the Controller module via a 5-bit DIP switch. Programming
of all instrument channels requires only the single GPIB address. Figure 4, back on page
20, provides an example of the GPIB address switch settings.

To distinguish between AC and DC systems, secondary address 96 = AC and secondary

address 97 = DC are used (some controllers require the use of other secondary addresses;
for example, 0 for AC and 1 for DC).

Mnemonics are implemented and operate as defined by the IEEE-488 Standard (the VXP-
3000 has no special nor unusual GPIB implementation requirements). However, the
mnemonics listed in Table 13 may change name from controller to controller.

Where floating values are included in a ClIL command received over the GPIB, those
values may be in any one of the NR1, NR2, or NR3 floating point decimal formats per the
IEEE 728-1982 standard.

The end of string terminator is:
<CR><LF>

Implemented subsets of the IEEE-488 Standard for the ABLE are described in Table 14
and, for the CIIL, in Table 15.

Table 13. GPIB Mnemonic Listing
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ATN Attention
DAB Data Byte
DAC Data Accepted
DAV Data Valid
DCL Device Clear
IFC Interface Clear
MLA My Listen Address
MTA My Talk Address
REN Remote Enable
RFD Ready For Data
UNL Unlisten
UNT Untalk

Table 14. ABLE implemented Subsets on GPIB

Function Subset Definition
SH SH1 Source handshake capability.
AH AH1 Acceptor handshake capability.
T T6 Talker (basic talker, serial poll, no talk only mode,
unaddressed to talk if addressed to listen).
L L4 Listener (basic listener, no listener only mode, unaddressed
to listen if addressed to talk).
SR SR1 Complete Service Request (serial poll) capability.
RL RL1 Remote/local capability.
PP PPO No parallel poll capability.
DC DC1 Device clear and selected device clear capability.
DT DTO No device trigger capability.
Cc CO No controller capability.
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Table 15. CIIL Implemented Subsets on GPIB

F unctidn Subset Definition

SH SH1 Source handshake capability.
AH AH1 Acceptor handshake capability.
T T6 Talker (basic talker, serial poll, no talk only mode,
unaddressed to talk if addressed to listen).
L L4 Listener (basic listener, no listener only mode, unaddressed
to listen if addressed to talk).
SR SRO No Service Request capability.
RL RL1 Remote/local capability.
PP PPO No parallel poll capability.
DC DC1 Device clear and selected device clear capability.
DT DTO No device trigger capability.
C CoO No controller capability.
WARNING

VOLTAGES HAZARDOUS TO HUMAN SAFETY are routinely generated at the
output terminals. Ensure the user is familiar with the SAFETY notices on page
ii. Use great care when any load is connected to the output of this instrument.
The user MUST notify any Operator/Technician via WARNING signs or labels
regarding possible hazards of voltage and current.

3.2 POWER ON/OFF SEQUENCE
1. READ and VERIFY the content of the above warning.

2. Verify proper INSTALLATION of the VXP-3000, including any chassis interconnects
and output/ sense connections.

3. Switch POWER to ON for all VXP-3000 chassis’. The master chassis (if a multiple
chassis system is configured) is powered on last. Alternatively, switch AC POWER ON
to the entire ATE system from a central circuit breaker.

4. Immediately upon power ON of the chassis, the processor performs housekeeping on
itself and the rest of the system.

5. The power down sequence is essentially the reverse of the power up sequence.
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Before actually attempting the commands discussed in the sections that directly
follow, at this point you may find helpful one or more of the following examples:

1) A simple DC system using the ABLE language; see section 3.3.8.7.

2) A simple AC system using the ABLE language; see section 3.3.8.8.

3) A simple DC system using the CIIL language; see section 3.4.12.1.

4) A simple AC system using the CIIL language; see section 3.4.12.2.

5) A complex two chassis, mixed AC and DC system is illustrated in appendix C at

section C.13.

3.3 REMOTE PROGRAMMING IN ABLE

ABLE, via the GPIB, provides the Programmer with a flexible format for number entry.
Channel numbers do not require leading zero(s). Entry for other numbers use the free
format defined in Table 16 below. The polarity of the voltage entered automatically
determines the state of the polarity relays, so there is no need for a POL parameter.

Programming strings and command strings sent via the GPIB to the VXP-3000 must be
terminated with carriage return line feed (HEX 0DOA) and/or the GPIB EOI for that string
to be entered and executed.

Table 16. Syntax Applicable to Remote ABLE Programming

Channel l Meaning ' A

<CHANNEL> One or two digit numeric entry for the channel number. A
leading zero is not required for single digit channel numbers.
"S" indicates all installed channels.

<VALUE> A numeric entry in free format with no leading zeros is required.
However, a single <SPACE> is required between the parameter
and the first number in the value. Consists of up to six digits
plus an optional decimal (.) plus an exponent. May be preceded
by an optional plus (+) sign. A negative sign (-) for voltage
activates polarity relays on DC modules. No embedded
<SPACES> nor commas. Exponent is upper case "E" followed
by optional plus (+) or minus (-) sign followed by one or two
digits.

3.3.1 Programming Rules
The following programming rules apply:

1. A command string, appearing as CH<N>..., consists of a channel number followed by
one or more desired programming functions. These programming functions include
VOLT, CURL, CURR, FREQ, PANG, SENS, CLS, and OPN.

2. Channel numbers in the VXP-3000 are assigned during configuration time using the
CNFG CH<N>... command, allowing channel numbers 0 to 126, inclusively.
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3. Upper and lower case characters are permissible in the command string. Spaces may
be added as desired to improve readability since they are ignored by the parser.

4. Commands requiring floating point real values may be entered in any acceptable IEEE-
488 floating point format.

3.3.2 Default Conditions
Table 17 provides a listing of the AC and DC defaults.

Table 17. Default Conditions

Default

AC DEFAULTS

Output Voltage (All Phases) oV
Current Limit (All Phases) Maximum
Frequency 400.0 Hz
Phase B Angle 240.0°
(with respect to Phase A)
Phase C Angle 120.0°
(with respect to Phase A)
Output Disconnect Relay Open
Amplitude Range 0-135V
AC Modules Internal Sense
DC DEFAULTS
Output Voltage ov
Output Current Limit Maximum
Output Disconnect Relay Open
DC Modules Internal Sense
(Sense Relay Open)

3.3.3 Secondary Addressing
Most commands relating to an AC module must have their primary address followed by a

secondary address of 96. Most commands relating to a DC module must have their
primary address followed by a secondary address of 97.

Some controliers require the use of secondary addresses 0 (for AC) and 1 (for DC).

3.3.4 The Need for Channel Configuration
The following command strings are only examples. These examples involve the use of

35



VXP 3000 SECTION Il - OPERATION( using ABLF)

channel numbers. Whenever the two letters “CH” appear, the number that follows is a
channel number. These channel numbers are user defined, unless for your system they
are already pre-defined by the factory at shipment time from the factory. Do not assume
that the following examples shall operate as-is on your system. Your system may need to
be configured. For examples showing the process of system configuration, see sections
3.3.8.7,3.3.8.8, and C.13.

3.3.5 AC Command Set

3.3.51 VOLT
Function:

Programs voltage.
Examples:

CH1 VOLT 100
CH3 VOLT 100

This programs the specified AC Channel for 100V. The value must be expressed as a
floating point.

3.3.5.2 CURL
Function:

Program the current limit.
Example:
CH1 CURL 6

This programs the specified channel's current limit to 5 amps. The value must be
expressed as a floating point.

NOTE

In the event the programmed current limit is momentarily exceeded, the AC
module that experienced the over current condition shall promptly shutdown.

3.3.5.3 PANG
Function:

Programs either Channel 1 or Channel 3 phase angle with respect to Channel 5.

Example:
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CH1 PANG 238.8

This programs the AC module referenced as Channel 1, and typically installed at slot 1,
to have a phase offset of 238.8° (with respect to the AC phase master module that is
typically installed at slot 5). The value must be expressed as a floating point.

3.3.5.4 FREQ
Function:

Programs the system output frequency.

Example:

CH1 FREQ 500

This programs Channel 1's frequency to 500 Hz. The value must be expressed as a
floating point. This command can be sent to any channel as all channels update to the
new frequency upon receipt of this command (there is only one system frequency).

3.3.6 DC Command Set

3.3.61 VOLT
Function:

Programs voltage on a single module.
Example:
CH4 VOLT 12

This programs Channel 4's output to a negative 12 VDC. The value must be expressed
as a floating point.

3.3.6.2 CURL
Function:

Programs the shutdown current limit on a single module. "CURL is mutually exclusive with
"CURR".

Example:
CH4 CURL 1.25

This programs Channel 4's shutdown current limit to 1.25 amps. The value must be
expressed as a floating point.

3.3.6.3 CURR
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Function:

Programs the constant current mode on a single module. "CURR" is mutually exclusive
with "CURL".

Example:
CH4 VOLT 10 CURR 1.25

This programs Channel 4's output to 10 VDC with a constant current value of 1.25 amps.
The value must be expressed as a floating point. When the constant current mode is
selected, the compliance voltage is optional. If the compliance voltage is not included, the
presently programmed output voltage of the module is used as the default compliance
voltage, including the possibility of zero volts, if the module is in the reset state when the
CURR command is received. Of course, zero volts for compliance voltage results in no
current flow, assuming a passive load; consequently, specification of a compliance voltage
by using the VOLT command whenever the CURR command is used is recommended.

3.3.7 Commands Common to Both AC and DC

3.3.71 RST
Function:

Resets the system (AC) or the module (DC) to the default conditions.
Examples:

CH4 RST

This resets Channel 4.

CHO RST

This resets all channels.

3372 TST

Function:

Tests for specified conditions (AC) or module conditions (DC) using the installed self-test
circuitry.

The "TST" command must be modified to select the desired test as follows:

CH3 TST VOLT

38



