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About AMETEK

AMETEK Programmable Power, Inc.jésion of AMETEK, Inc., is a global leader in the design and
manufacture of precision, programmable power supplies for R&D, test and measurement, process
control, power bus simulation and power conditioning applications across diverse industrial segments.
From bench top supplies to rackounted industrial power subsystems, AMETEK Programmable

Power is the proud manufacturer of Elgar, Sorensen, California Instruments and Power Ten brand
power supplies.

AMETEK, Inc. is a leading global manufacturer of el@ctinstruments and electromechanical

devices with annualized sales of $2.5 billion. The Company has over 11,000 colleagues working at
more than 80 manufacturing facilities and more than 80 sales and service centers in the United States
and around the wdd.

Trademarks

AMETEK is a registered trademark of AMETEK, Inc. Sorensen is a trademark owned by AMETEK, Inc.
Other trademarks, registered trademarks, and product names are the property of their respective
owners and are used herein for identification poges only.
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(a8 MAKES NO WARRANTY AS TO THE ACCURACY, SUFFICIENCY OR SUITABILITY OF ANY TECHNICAL
OR OTHER INFORMATION PROVIDED IN ITS MANUALS OR OTHER DOCUMENTATION.

(b) ASSUMES NO RESPONSIBIRTYABILITY FOR LOSSES, DAMAGES, COSTS OR EXPENSES,
WHETHER SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL OR INCIDENTAL, WHICH MIGHT ARISE
OUT OF THE USE OF SUCH INFORMATION. THE USE OF ANY SUCH INFORMATION WILL BE
ENTIRELY AT THE USER'S RISK, AND

(c) REMINDS YOWAT IF THIS MANUAL IS IN ANY LANGUAGE OTHER THAN ENGLISH, ALTHOUGH
STEPS HAVE BEEN TAKEN TO MAINTAIN THE ACCURACY OF THE TRANSLATION, THE ACCURACY
CANNOT BE GUARANTEED. APPROVED AMETEK CONTENT IS CONTAINED WITH THE ENGLISH
LANGUAGE VERSION, WHICH IS PASTROW.PROGRAMMABLEPOWER.COM.

Date and Revision

December2017Revision)

Part Number

M370430601

Contact Information

Telephone: 800 733 5427 (toll free in North America)
858 450 0085 (direct)

Fax: 858 4580267

Email: sales.ppd@ametekom
service.ppd@ametek.com

Web: www.programmablepower.com
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Product FamilyXG Family Programmable DC Power Supply

Warranty Period: Five Yas
WARRANTYERMS
'a9¢9yY tNRINIYYFIOfS t26SNE LYyOd 604! a9¢9Yé0x
stated above, and if the Buyer discovers and notifies AMETEK in writing of any defect in material or
workmanship within the applicable waméy period stated above, then AMETEK may, at its option:

repair or replace the Product; or issue a credit note for the defective Product; or provide the Buyer
with replacement parts for the Product.

The Buyer will, at its expense, return the defective Rieicr parts thereof to AMETEK in accordance
with the return procedure specified below. AMETEK will, at its expense, deliver the repaired or
replaced Product or parts to the Buyer. Any warranty of AMETEK will not apply if the Buyer is in
default under thePurchase Order Agreement or where the Product or any part thereof:

1 is damaged by misuse, accident, negligence or failure to maintain the same as specified or
required by AMETEK;

1 is damaged by modifications, alterations or attachments thereto which areutbhtorized
by AMETEK;

1 isinstalled or operated contrary to the instructions of AMETEK;
1 is opened, modified or disassembled in any way without AMETEK's consent; or
1  is used in combination with items, articles or materials not authorized by AMETEK.

The Buyemay not assert any claim that the Products are not in conformity with any warranty until
the Buyer has made all payments to AMETEK provided for in the Purchase Order Agreement.

PRODUCT RETURN PROCEDURE

1. Request a Return Material Authorization (RMA) numibem the repair facilit{must be done
in the country in which it was purchased):

1 Inthe USAcontact the AMETEK Repair Department prior to the return of the product to
AMETEK for repair:

Telephone: 8007335427, ext. 2295 or ext. 2463 (toll free North Arica)
858450-0085,ext. 22950r ext.2463(direct)

1 Outside the United States;ontact the nearest Authorized Service Center (ASC). A full
listing can be found either through your local distributor or our website,
www.programmablepower.com, by clicki@ypport and going to the Service Centers tab.

2. When requesting an RMA, have the following information ready:
1 Model number
1 Serial number

1 Description of the problem

NOTEUnauthorized returns will not be accepted and will be returned at the shipper's expense

NOTEA returned product found upon inspection by AMETEK, to be in specification is subject to an
evaluation fee and applicable freight charges.
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About This Manualfirmware v2.0 and higher)

Purpose

Scope

Audience

The Operating Manual provides installation andrapieg information
for the XG Family Programmable DC Power Supply.

The Manual provides safety information, features and specificatior
installation procedures, functional test procedures, and operating
procedures for both local (front panel) ogtgon and remote operation

The Manual also provides information on the GPIB interface optior
LXI compliant Ethernet (ENET) interface for models with the MEB
options.

The Manual is intended for the user who is familiar with electroniceg
supplies, Constant Voltag€onstant Curreptaind/or Constant Power
operating modes, and the control of output power. The user shoulc
familiar with practicing safe techniques while making supply or pin
connections.

Conventions Used

The followingconventions are used in this guide.

WARNING

Warnings identify conditions or practices that could result in personal ir
or loss of life.

A CAUTION

Cautions identify conditions or practices that could result in damage to tl
or other equpment.

Important: Important notes provide information that is important for you
know. They are not as serious as Warnings or Cautions.
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About This Manual

Related Information

More information about AMETEK Programmable as well as its products
services, is asilable atwww.programmablepower.com.

Acronyms
Acronym Definition
APG Analog Programming
AUX Auxiliary
ENET Ethernet
FGA Finished Goods Assembly
ISOL Isolated Analog Programming
OCP Over Current Protdion
OoTP Over Temperature Protection
OVP Over Voltage Protection
PSU Power Supply Unit
TVS Transient Voltage Suppressor
UvP Under Voltage Protection

Font Conventions

This Manual uses the following typographical conventions:

For display and readback information on the
output voltage and current displays.

7 Segment

Command body text

|Represents SCPI commands.
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Important Safety Instructions

AN\

WARNING: High energy and high voltage

Exercise caution when using a power suphligh energy levels can be stor
at the output voltage terminals on a power supply in normal operation. In
addition, potentially lethal voltages exist in the power circuit and on the ¢
and sense connectors of a power supply with a rated output gheatetO V.
Filter capacitors store potentially dangerous energy for some time after p
removed.

A\

WARNING: Fire hazard

Operate the power supply in an environment free of flammable gases or
To ensure that the power supply's safety featweesat compromised, use tl
power supply as specified in this Manual and do not substitute parts or me
unauthorized modifications. If service is necessary, please return the po
supply to the Authorized Service Center. See the Warranty on page ii.

WARNING: Limitations on use

The XG Family Programmable DC Power Supply is not intended for use
connection with life support systems or other medical equipment or devic

CAUTION: For use as a battery charger

When you are using a power supfibr battery charging applications, it is
essential to provide an appropriately sized fuse or circuit breaker in serie
between the power supply output and the battery.

Installation of a protector (fuse or DC circuit breaker), rated for about 11!
themaximum current rating of the power supply and designed specificall
interrupt the DC voltage of the battery, will provide adequate current prote
Where several power supplies are in parallel, it is best to fuse each powel
rather than use enfuse at the battery.

Power Supply Safety Markings

F Alternating Current On (Supply)

_]_ Earth (Ground) Terminal O Off (Supply)

@ Protective ConductoFerminal Caution (Check the Manifar
A additional information.)
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Safety

Standard Warnings

A WARNING: Keep these instructions

This chapter contains important safety and operating instructions. Read
keep this Operating Manual for future reference.

1.

Before installing and using the XG Family Programmable DC
Power Supply, read all instructions acationary markings on tl
instrument and all appropriate sections of this Manual.

This instrument is for indoor use only. Do not expose the instrt
to moisture. To reduce risk of fire hazard, do not cover or obs
the ventilation openings. Be suweinstall the instrument in a
compartment which allows air to reach the ventilation inlets ol
front and rear of the unit to prevent overheating. For more

i nf or ma tvénttationd soene2-piia g e

To avoid a risk of fire and electric shock, make sure that the ex
wiring is in good condition and the wire is not undersized. Do
operate the instrument with damaged or substandard wiring.

Do not operate the instrument if it has received apsblaw, been
dropped, or otherwise damaged in any way. If the instrument
damaged, see tiWarrantyon pagsi.

Do not disassemble the instrument. It contains no-semticeable
parts. See th&/arrantyon pagsi for instructions on obtaining
senice. Attempting to service thastrument yourself may result
a risk of electrical shock or fire. Internal capacitors remain ch:
after all power is disonnected.

To reduce the risk of electrical shocksconnect AC power from
theinstrument before attempting any maintenance or cleaning
working on any circuits connected to the instrument. Turning
controls will not reduce this risk.

Vi
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Introduction

Chapter 1, Introduction, describes the features of the XG F
Programmable DC Power Supply.



Introduction

Features and Options

1-2

The XG Family Programmable DC Powerply provides stable,
variable output voltage and current for a broad range of developme
system requirements. The power supplies have a high power den:s
numerous industry standard interfaces:

1  RS232, R$485, analog programming (AP&nd USB bilt-in
ports.

1 Optional GPIB or Ethernet (ENETisolated analog programmin
(ISOL), control for remote operation and readback.

1 Seamless switching between front panel and any digital interf
(RS-232, R$485, USB, GPIB or ENET).

1 Simultaneous digital dispja for both voltage and current.

1 Front panel control by rotary Adjust/Enter knob, permitting hic
resolution output setting.

1 Active Power Factor Correction (PFC) reduces input current ¢
input current harmonics.

1 Automatic crossover system allowing thengo supply to switch
between Constant Curre@onstant Voltagand Constant Powel
(available in version 2.24nd higherpperating modes.

1 Parallel or series connection among multiple units to produce
greater diversity or to use in higher power application

1 Shortcircuit protection of DC outputs provideing greater oper:
safety.

1 Built-in APG and ISOL (optional) interface to provide a
galvanically isolated analog voltage control of the output,
master/slave output tracking, and remote Enable/disablefietys
and precision.

1 Remote output voltage sensing to automatically compensate
cable losses.

1 Software calibrated.
1 Three user setting memory locations.

1 M10 Option preprograms the voltage to reset to zero upon po\
and upon output enable.
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Introduction

XG Models (firmware version 2.0 and higher)
Tablel-1 lists the models in the XG 850 Wattries covered by this

Manual.

Table 1-1 XG 850 Watt Series Voltage and Current Ranges
Model Output Voltage Output Current
6-110 0-6V 0-110A
8-100 0-8V 0-100A
12-70 0-12V 0-70A
20-42 0-20V 0-2A
3325 0-33V 0-25A
40-21 0-40V 0-21A
60-14 0-60V 0-14A
80-10.5 0-80V 0-10.5A
1008.5 0-100V 0-8.5A
1505.6 0-150V 0-5.6A
300-2.8 0-300 V 0-2.8A
6001.4 0-600V 0-1.4A
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Introduction

Table1-2 lists the models in the XG 1500 Watt series covered by this

Manual.

Table 1-2 XG 1500 Watt Series Voltage and Current Ranges
Model Output Voltage Output Current
6-220 0-6V 0-220A
8-187.5 0-8V 0-187.5A
12.5120 0-12.5V 0-120A
20-76 0-20V O-76 A
30-50 0-30V 0-50A
40-38 0-40V 0-38A
60-25 0-60V 0-25A
80-19 0-80V 0-19A
10015 0-100V 0-15A
15010 0-150V 0-10A
3005 0-300V 0-5A
600-2.6 0-600V 0-2.6A

Tablel-3 lists the models in the XG 1700 Watt series covered by this

Manual.
Table 1-3 XG 1700 Watt Series Voltage and Current Ranges

Model Output Voltage Output Current
6-220 06V 0-220A
8-200 0-8Vv 0-200A
12-140 0-12Vv 0-140A
20-84 0-20V 0-84A
3350 0-33V 0-50A
40-42 0-40V 0-42A
60-28 0-60V 0-28A
80-21 0-80V 0-21A
10017 0-100V 0-17A
15011.2 0-150V 0-11.2A
3005.6 0-300V 0-5.6A
600-2.8 0-600V 0-2.8A
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Introduction

Front Panel

Figure 1-1  XG Front Panels (Half Rack, above; Full Rack, below; not tescale)

Item |Description

1 Front panel power switch
2 Front panetisplay sed-igure 1-2
3 Air Intake Vents
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Introduction

Front Panel Display and Controls

cv VOLTS CcC AMPS

SOFENSEN” | V w22 A=
Adjust G Enior ¥ ANIETER
6

' !

2 5

H

Figure 1-2  Front Panel Display and Controls

B
3

Description

Rotary Adjust/Enter control

Constant Voltage (CV) Mode LED (green)

Model Identification Label

Output Voltage Display
Constant Current (CC) Mode LED (green)

Output Current Display
Alarm Indicator LED (red)

OUTPUT ENABLE Main button
OUTPUT ENABLE Aux button

©| O NI o of & W[ N|

[y
o

9-Pos ti on Mode Control ( FGomfigudng Sedtinglsrigndthe iFnorf
Paned on 3-Page
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Introduction

Rear Panel Connectors on 850 Watt Models

@& @ ® @ (f

Figure 1-4 XG 850 Watt Units: 60 V to 150 V Models

Figure 1-5 XG 850 Watt Units: 300 V to 600 V Models
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Introduction

ltem Description

1 6 Vi 40 V Models: DC Output Terminal Positive

60 Vi 150 V Models: DC Output Connectors Positive (6.5 mm hole diameter)
300 Vi 600 V Models: DC Output Connectors Positive (6.5 mm hole diameter)
2 6 Vi 40 V Models: BC Output Terminal Negative

60 Vi 150 V Models: DC Output Connectors Negative (6.5 mm hole diameter)
300 Vi 600 V Models: DC Output Connectors Negative (6.5 mm hole diameter)
3 (J2) |Ethernet (ENET) or GPIB Connector (optional)

4 (J4) [RS232/RS485 Connectom Port

5 AC Input Connector (IEC Type)
6 Chassis Ground Stud

7 (J1) |Analog Programming (APG) Connector. For pin information, see $#&ge

8 (J3) |AUX Output and Isolated Analog Programming (ISOL) Connector. For pimiaiton, see
page4-20.
9 (J5) |USB Connector

10 (J6) |RS-485 Connector Multichannel Port

11 Ethernet/LAN (option) Connector

12 Fan Exhaust Vents
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Introduction

Rear Panel Connectors on 1500 and 1700 Watt
Models

e it s o o
e W% 0000000%s°0000000)| = 000000 -

®

OSSOV BSS06OE90D0

0]

rosive | 4ofl|[| = @ ==
o
0

Negative

0000060°*0000000

(6V-40V)
Figure 1-6  XG 1500 and 1700 Watt Units: 6 V to 40 V Models

o
o
i
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@8
= onoacaoogocad =000 00 o
o || 0000000 o CANOEEEE0O0D o
©
3]
Positive 503)3 Bﬂﬂ@ At g@@@@ Z, Negative
o||0A8082300600 9

(60 V - 600 V)
Figure 1-7 XG 1500 and 1700 Watt Units: 60 V to 600 V Mdels

ltem Description

1 6 Vi 40 V Models: DC Output Terminal Positive (8.5 mm hole diameter)
60 Vi 600 V Models: DC Output Connectors Positive
2 6 Vi 40 V Models: DC Output Terminal Negative (8.5 mm hole diameter)

60 Vi 600 V Models: DC Output ConnectNegative
3 (J2) |Ethernet (ENET) or GPIB Connector (optional)

4 (J4) |RS232/RS485 Connector In Port

5 AC Input Terminal

6 Chassis Ground Stud

7 (J1) [Analog Programming (APG) Connector. For pin information, see page 4

8 (J3) [AUX Output and Isoleed Analog Programming (ISOL) Connector. For pin information, s
page 420.
9 (J5) [USB Connector

10 (J6) |RS485 Connector Multichannel Port

11 Ethernet Connector
12 Fan Exhaust Vents
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Installation

Chapter 2)nstallation provides information and
procedures for inspecting, installing, and testing the p

supply.



Installation

Basic Setup Procedure

Table2-1 provides a summary of the basic setup procedure with nefeseo the relevant
sections in this chapter. Refer to this table if you are unfamiliar with the installation
requirements for the power supply. Complete each step in the sequence given.

Table 2-1 Basic SetupProcedure

Step [Description Action Reference

1 Inspect Inspect the power supply. fiStep 1: Inspecting and Cleaning

on page?-3.

2 Install Install the powesupply AiStep 2: Locatio
(benchtop or rack mount). page2-4.

Ensure adequate ventilation.
3 Connect Input Connect AC input power. fStep 3: Connect
Power Power 0 25n page

4 Select Wires Select wires that are correctly i St ep 4: Sel ecti
rated for the maximum DC page2-8.
output current.

5 Test Perform functional tests for iStep 5: Perforn
voltage mode opetian, current Test s o 2@n page
mode operation, and front pan
controls.

6 Connect Loads Connect the load wirestothe i St ep 6: Connect
DC output. page2-12.

7 Connect Remote Connect remote sensing iStep 7: Connect

Sensing (if
required)

connectors on power supply tc
load.

Sensing®l1%n page

2-2
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Installation

Step 1: Inspecting and Cleaning

Initial Inspection
When you first receive your unit, perform a physical check:

1. Inspectthe unit for any scratches and cracks, broken switches,
connectors or displays.

2. Ensure that the packing box contains the 7.5 foot (2.5 m)
power cord (supplied with the XG 850 W model only).

3. If you see external damage or suspect internal damage,
contact the carrier immediately.

Periodic Cleaning

The power supply only requires periodic cleaning, not routine servicing.
Whenever a unit is removed from operation, clean the metal surfaces
with naptha or aequivalent solvent, and clean the front panel with a
weak solution of soap and water. Use {prgssure compressed air to
blow dust from components on the printed circuit boards.
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Installation

Step 2: Location and Mounting

The power supply may be raokounted or useith benchtop applications.

Rack Mounting

The XG 850 Watt power supply is designed to fill half of a standard 19
inch (483 mm) equipment rack. The XG 1500 and 1700 Watt power
supplies are designed to fillstandard 19 inch (483 mm) equipment rack.
Units canbe combined with the same models in the 850 W or 1500 and
1700 W series for customer applications.

Purchasing Rack Mount Kits

Ventilation

2-4

Contact Customer Service (S#eontact Informatioa o n i) pbaug e
purchasinghe Rack Mount Kit options. For a list of the part numbers, see
Appendix DRack Mount Kit Options. Installation information for the
different rack mount options are provided with the rack mouat ki

For product support, visitww.programmablepower.coand
navigate to the DC Power Supplies page.

Whether operating the power supply in a rack or on a bench, allow air to
reach the ventilatiomlets on the front and rear of the unit for cooling. The
direction of airflow is from the front of the unit to the back of the unit.
Ventilation space is not required at the top, bottom or sides of the power

supply.
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Installation

Step 3: Connecting AC Input Power
A WARNING: Shock hazard

Disconnect AC power from the unit before removing the cover. Even witl
front panel power switch in the Off position, live line voltages are exposed
the cover is removed. Repairs must be made by an Authorized Service (

A WARNING: Shock hazard

There is a potential shock hazard if the power supply chassis and cover
connected to an electrical ground via the safety ground in the AC input
connector. Ensure that the power supply is connected to a grounded AC
with the recommended AC input cord configured for the available line vo
as described in this section.

A WARNING: Shock hazard

The AC input cord is the disconnect device for the power supply. The plu
be a norocking plug which is readily identdble by and accessible to the
operator. The input cord must be no longer than 9.84 feet (3 m).

XG 850 Watt AC Input Connector

On the 850 Watt models, the AC input connector is a standard IEC 16 A
250 V male connector located on the rear panel of thepsupply.

The AC input cord providets rated for 13A, 125V. For a different AC
input cord, contact the factory for availability.
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Installation

XG 1500 and 1700 Watt AC Input Connector

On the XG family 1U, full 19nch rack models, the AC input connector
is a 3termiral wire clamp located on the rear panel of the power supply.

Figure 2-1 1500 and 1700 Watt AC Input Cover and Strain Relief

XG 1500 and 1700 Watt AC Input Wire

The full 19inchrack models are not supplied with a power cord or a
nonlocking AC plug.Table2-2 specifies the recommended AC input
wire size. You must also purchase and install the correctly rated
nonlocking plug for your installation.

Make sure that the wiring of the product and the AC plug comply with
the applicable local code for your installation. If you require a special

cord, contact CCantad Infermatidhe owni)pa@agesee 0
Table 2-2 XG 1500 and 1700 Watt: Recommended AC Input Wire (higher power)
AC Input Voltage Range and Wire Specifications
Frequency

85-265 Vac, 47-63 Hz, single 3 x 10 AWG (2 wire plus safety

phase 3 wire ground, stranded copper, 60 °C
minimum, 300 V. The input
cord must be no longer than
9.84 feet (3 m).
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Installation

XG 1500 and 1700 Watt AC Input Wire Connection

To make the AC input wire connections:

M37043001 Rev J

1.

Strip the outside insulation on the AC cable approximatéhy @00
mm). Trim the wires so that the ground wire is 0.5 in. (12 mm) longer
than the other wires. Strip 0.55 in. (14 mm) at the end of each of the
wires.

Unscrew the base of the strain relief from the hsligped body.
Insert the base through the adésopening in the AC input cover and,
from the inside, screw the locknut securely onto the base.

Slide the helixshaped body onto the AC cable. Insert the stripped
wires through the strain relief base until the outer cable jacket is flush
with the edge ofhe base. Tighten the body to the base while holding
the cable in place. The cable is now securely fastened inside the strain
relief.

Route the AC wires to the input connector terminals as required. For
AC input terminal locations, see lower inseFigure2-1. To connect

the wiring, loosen the terminal screw, insert the stripped wire into the
terminal, and tighten the screw securely.

Route the wires inside the cover to prevent pinching. Fasten the AC
cover (shown below) in kitrppvided to the unit using the screw
provided. Seéigure2-1.

100-240 Vac
47-63 Hz. 12-23A

O O O

DD
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Installation

Step 4: Selecting Load Wires

Load Wiring

This section provides recommendations for selecting minimum load
wire sizes.

To select the wiring for connecting tlead to the power supply,
consider the following factors:

1 Insulation rating of the wire. Current carrying capacity of the wire.
1 Maximum load wiring length for operation with remote sense lines.

1 Electrical noise and impedance effects of the load lines.

Insulation Rating

Use load wiring with a minimum insulation rating equivalent to the
maximum output voltage of the power supply.

Current Carrying Capacity

The load wiring must have a current carrying capacity greater than the
output rating of the power supply ensure that the load wiring will not
be damaged if the load is short&dble2-3 shows the maximum

current rating for various gauges of wire rated for A®peration,

based on a maximum current density of 450 Alcm

Operatng at the maximum current rating showrnTable2-3 results in

an approximately 30 °C temperature rise for an appropriaiedd load
wire operating in free air. Where load wiring must operate in areas with
elevated ambient tempures or bundles with other wiring, use larger
gauges or wiring rated for higher temperatures.

Table 2-3 Current Carrying Capacity for Load Wiring
Wire Size (AWG)[Maximum Current  |Wire Size Maximum Current
(Amps) (AWG) (Amps)
20 25 6 61
18 4 4 97
16 6 2 155
14 10 1 192
12 16 1/0 247
10 21 2/0 303
8 36
2-8 M37043001 Rev J
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Maximum Load Wiring Length For Operation With Sense Lines

WIRE GAUGE (AWG)

1 2/0
e P e 2"

100
oo \ \ b YA
W go \ \NAVA Ry
iy AN AN \
I 70 \ AN
b 60 X \\‘ W
Z 50 NN \\ \ i \\\\ h
i \ A\ A\ LI N 3
o 40 1 y i
T 30 & -
2

20

10

L N e N oNmes 8oy 3%838% § § §§ g

LOAD CURRENT (AMPS)

Figure 2-2 Maximum Load Wire Length for 1 V Line Drop

Noise and Impedance Effects

M37043001 Rev J

To minimize noise pickup or radiation, use shielded twisted pair wiring
of the shortest possible length for load sense wires. Connect the shield to
the power supply chassis. Where shielding is impossible or impractical,
simply twisting the wires together will offer some noise immunity.

29



Installation

Step 5: Performing Functional Tests
The functional test procedures include:

1 Poweron and front panel functional checks
1 Voltage mode operation and current mode operation checks.

For information docalOpeatod ompepadgeé on, se
for adjusting front panel controls and settings.

Powering the Power Supply On/Off

To power on the power supply:

1. Ensure that the front panel power switch is in the Off position.
2. Ensure that the AC line voltage is within operating range.

3. Connect the line cord to a grounded AC outlet.

4. Turn the front panel power switch to the Qsjion.

After a short powepn delay,B858 8885 illuminates on the
output voltage and current displays, followed”54 On.

After approximately 1 second, the display returns to normal status.
To power off the power supply:

E Turn the front panel power switch to the @ésition.

AC FAI L will blink on the display. The ALARM LED illuminates.
After a short delay, all lights on the display will not be illuminated.

2-10 M37043001 Rev J



Installation

Voltage and Current Mode Operation Checks

To perform the voltage and current mode operation checks:

1. Ensure that thront panel power switch is in the On position
and the output is disconnected.

2. If the OUTPUT ENABLE Main button is illuminated, press
the button to turn off the output. 2

3. To check voltage mode operation, turn thegogition mode
control to the VOLTS positian

The voltage set point will blink dimming and then return to full
brightness. For lmnarOperationf @ammagtaigen, s e
3-1.

4. Adjust the voltage to 5 V.

5. To check current mode operation, ttine 9position mode
control to AMPS position.

Verify that the current set point is blinking in the output current
display.

Adjust the current to 1 A.
Press the OUTPUT ENABLE Main button to turn On.
Turn the front panel power switch to the Off position.

© ©®© N o

Turn the front panel power switch to the On position.

10. Connect a short circuit across the output terminals. Use leads
of sufficient curr Stepd:Selextmg yi ng capac
Load Wire® . )

11. Press the OUTPUT ENABLE Main buttom enable the
output. The button will be illuminated when the output is
enabled.

CC Mode LED illuminates and the voltage and current are
displayed. CC Mode LED illuminates and the preset load current is
displayed.

12. Turn the front panel power switch to thé& @osition.
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Installation

Step 6: Connecting Loads

This section describes how to connect loads to the power supply for
both single and multiple loads.

A WARNING: Shock hazard

There is a shock hazard at the power supply output when operating at a
greater thad0 V. To protect personnel against accidental contact with
hazardous voltages, ensure that the load and its connections have no ac
live parts.

A CAUTION: Cable damage

When making connections to the output terminals, ensure terminals of o
polarity do not touch. Load cables and sense wires should be provided v
strain relief.

DC Output Connectors

WARNING: Shock hazard

Disconnect the AC input before making any connections. A shock hazar
be present at the output terminals. AllowsEgonds after the AC power has
been removed before making any connections.

6 V-40 V Models

The 6 V40 V models are equipped with output terminals, as shown in
Figurel-3 andFigure1-6.

60 V-150 V Models

The 60 \*150 V models are equipped with output connectors, as shown
in Figurel-4. These models have output currents that may require users
to use wire diameters that would not fit into a single output connector,
so there arento output connectors in parallel to increase the potential
current carrying capacity of load wiring.

300 V-600 V Models

The 300 V600 V models are equipped with output connectors, as
shown inFigurel1-5.
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Inductive Loads and Batteries

A CAUTION

The XG power supply requires freewheeling and blocking diodes
the output while driving inductive loads or batteries to protect the j
supply from damage caused by power being fed back into the sup
from high voltage transi¢s.

Selecting The diode must have a voltage rating at least 20% greater than the pow

Diodes supply's output voltage and have a current rating greater than or equal 1
power supply's output rating. Connect the cathode to the positive outpue
anode to the return.

Where positive load transients such as back EMF from a motor may oct
connect a Transient Voltage Suppressor (TVS) or a varistor across the o
protect the power supply. The breakdown voltage rating for the TVS or v.
must be approximately 10% higher than the rated supply output.

Battery Application

I—I Blocking Diodes
J1.2+LS
J1.148 :ﬁ /
+ I~ |
POWER
SUPPLY #2 A LOAD
L &
- —J \ /: -
J16-8 -
J15-L8 . é@l
) 3 reewheeling
|_| Inductive Load Application Diode

Figure 2-3  Diode Placement

For a detailed Application Note, please go to:
www.programmablepwer.comand click SUPPORT.
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Installation

Connecting Single Loads

Figure2-3 shows the recommended load connections for a single
load which is sensing its voltage locally. Local sense lines shown
are the default connections at the rear pAR&b J1 connector (see
Figure 41 on pagel-5). The load lines should use the largest
gauge and shortest length of wire possible to ensure optimal
performance.

You do not need remote sensing for basic operation of your power

supply. However, if you wish to correct any small drops in your

l oad I'ines, then use ©Gthp remot e sens
ConnectingRemoteSensing@ o n 2-pSéogneore informatio.

Local S J1.1
G Local Sense 12

+oupu | | + Terminal

Power Supply Load

coutput Mo | — Terminal

J1.5
+ Local Sense
J1.6 ?

Figure 2-4 Connecting Single Loads

Connecting Multiple Loads

The proper connection of distributed loads is an important aspect of
power supply use. The common method of connection is a raddl |
connection. Power is connected to each load individually from a single
pair of terminals designated as the positive and negative distribution
terminals. This pair of terminals may be the power supply output
terminals, the load terminals, or a distiset of terminals especially
established for distribution use. In this scheme, there are no ground
loops and the effect of one load upon another is minimized.
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Step 7: Connecting Remote Sensing

A WARNING: Shock hazard

There is a potential shock hazardha sense connectors when using a poy
supply at an output greater than 40 V. Select wiring with a minimum insy
rating equivalent to the maximum output voltage of the power supply for
local sense jumpers or for remote sense wires. Ensureathiag¢ctions at the
load end are shielded to prevent contact with hazardous voltages.

Remote sensing permits you to shift the regulation point of the
power supply from the output terminals to the load or other
distribution terminals.

Use shielded twisteplair wiring of 20 to 26 AWG for best noise
performance. Make sure that the shielded twisted pair wiring insulation
is rated higher than the maximum output voltage of the power supply. If
possible, one end of the shield of the sense lines should be attached
the chassis ground of the power supply.

Pin J1.6 on APG
connector

Pin J1.1 on APG
connector

Output terminals on
power supply

- -SNS

L

M

L

+SNS
Load
Output +

2 —
LI

hassis ground stud

Figure 2-5 Remote Sense Connection

To connect the remote sense wires:
1. Ensure that the front panel power switch is in the Off position.

2. Using a small flablade screwdriver, remove the two sense
jumpers from pins J1.1 and J1.2, and from pins J1.5 and J1.6
on the APG Connector. S€ggure4-1 "FAPG Conrector
Terminal® on paget-5.

M37043001 Rev J
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Installation

2-16

3. Connect one end of the shield of the twisted pair wire to the

chassis ground point on the power supply.

4. Connect the positive sense line (+SNS) from the positive

regulation point as close as possible to the load terminals to
pin J1. 1.

5. Connect the negive sense line$NS) from the return of the

load to pin J36.

To compensate for losses in power leads connected to the output,
the power supply provides sense connections beside the output
terminals. With remote sense leads in place, the power supply
regulates to the displayed voltage at the point where the sense lines
are connected to the output leads. With the sense lines disconnected,
the power supply regulates the voltage at the output terminals.

A\

CAUTION: Equipment damage

Do not operate the powstpply with sense lines connected to the load wit
also connecting the load power leads to the output terminals.

AN\

CAUTION: Reverse polarity

Avoid reversing positive (+) and negativg ¢ense connections. When usin
remote sense to compensate faddine losses, ensure that the positive se
line is connected to the positive load terminal and the negative sense lini
connected to the negative load terminal. Do not reverse these connectior
power supply may be damaged.

Important: Longload leads with large capacitance at the load and remot
sensing can cause voltage instability due to inductance of the load leads
Measures to reduce inductance and/or capacitance (raising resonant fre
or using local sense can be beneficial iliitang the system.
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Local Operation

Chapter 3, Local Operation, provides the procedures
local (front panel) operation such as:

1
f

Configuring settings.

Operating in constant voltage modenstant curren
mode and constant power mo@vailable in versior
2.21and higher)

Using the protection features.
Using multiple power supplies.
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Introduction

Once you have installed the power supply and connected both the AC

i nput power and Insthllatio ocoan 2-f),ghee er e d
power supply is ready for local operation. To turn the power supply on,

s e Powéring the Power SupypOn/Offo o n 2-p0a g e

Configuring Settings from the Front Panel
Using the 9-Position Mode Control

The 9position mode control is used with the rotary Adjust/Enter control
to configure settings in local operation. $égurel-2, Frdint Panel
Display and Controfs o n 1-@far ¢peation of the front panel
features.

Using the 9position mode control, select one of nine modes: VOLTS,
AMPS, FLD, PRT, SAV, RCL, CAP, and VAP. SEgure3-1 and
Table3-1 for detailed information on the nine modes.

VOoLTS

"m ANPS

*

VAP

PRT
RCL 8AV

Figure 3-1  9-Position Mode Control

Using the Rotary Adjust/Enter Control

The rotary Adjust/Enter control is used to change ggttand set the
value selected. The front panel displays information on the output
voltage and output current displays. Each display has a maximum of
four characters that are made up of 7 segments.

32 M37043001 Rev J
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Coarse and Fine Adjustment Modes

The coarse and fine adjiment modes are used for setting the volta
and current set points, OVP and UVP settings.

Coarse adjustment
mode

When using local operation to set the current and voltage set poin
the coarse adjustment mode (default) followed by the fine adjostrr
mode (see next). The coarse adjustment mode quickly adjusts the
settings in large increments to reach the desired value.

Fine adjustment Pressing the rotary Adjust/Enter control to change the mode to fin

mode adjustment mode, provides the ability tamipulate the last significar
digit. Once the exact desired value for the setting has been selecte
the rotary Adjust/Enter control to commit the value to the unit.
Table 3-1 Select and Set from thé=ront Panel

9 Positions on the Mode
Control Knob

Turning the rotary Adjust/Enter
control lets you...

Pressing the rotary Adjust/
Enter control lets you...

VOLTS (Voltage
Programming)

Select the voltage set point in coal
or fine adjustment modes. See
flAutomatic Mode Crossover
page3-12.

on

Set the value selected and cy
to the next setting.

AMPS (Current Programmin

Select the current set point in coar
or fine adjustment modeSee
fiConstant CurrenfCC) Mode
Operatio® o n 3-p2a g e

Set the value selected and cy
to the next setting.

FLD (Foldback)

Select Foldback option: CC, CV of
n o n e . Set8ng Eoldback Mode
on page3-25.

Set the value selected and cy
to the next setting.

PRT (Protection)

Select the OVP set point (see pag
3-28). Select the UVRet point (see
page3-29.) Select OTP temperatur
and Shutdown (see page3l.)

Set the value selected and cy
to the next setting.

SAV (Save User Preset)

Select the user setting memory
locatio n .  Sheing Uder Setting
Memory Location6 o n 3-#0a ¢

Save user setting memory
values.

RCL (Recall User Preset)

Select the user setting memory
| ocat i Recaling®see Sefig
Memory Location6 o n 3-f0a g

Load user setting memory
values into the power supply.

CAP (Current Analog
Programming)

Select the programming source an
select the range.

Set tle value selected and cyc
to the next setting.

VAP (Voltage Analog
Programming)

Select the programming source an
select the range.

Set the value selected and cy
to the next setting.

PGM (Programming Options|

M37043001 Rev J

Select the remote interface to be u
for control, local lockout or current
sharing.

Select interface/Option and
cycle to the next setting.
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Navigating the Menu System

The menu system of the XG follows a select and set model with the
exception of the VOL B&éftingvOdTSAWIPS modes.
AMPS Modesext

The general procedure for setting up the features in the select and
set model is:

1. To select a mode, rotate thgo®sition Mode control to the
desired mode or press the rotary Adjust/Enter control once to
activatethe current selection on the mode control knob. See
Figure3-3.

2. To select the feature or setting, rotate the rotary Adjust/Enter
control to scroll through the different available settings of that
mode.

The settings appear on thetput current display.

3. Press the rotary Adjust/Enter control to select the feature or
setting.

4, Set each value using the rotary Adjust/Enter control. When
the value has been selected, press the rotary Adjust/Enter
control to commit the updated value. Adllital values may
become available, depending on the setting that is being
configured.

Setting VOLTS and AMPS Modes

The only exceptions to the select and set model are the VOLTS and
AMPS modes which do not allow the selection of tracking and select
and semode by turning the rotary Adjust/Enter control. In VOLTS and
AMPS modes, the default entry mode setting is automatically selected
as either voltage or current tracking, respectively.

Voltage and current values can be set in tracking mode or selectand se
mode using the rotary Adjust/Enter control:

1 Tracking modé the new values take effect as the rotary
Adjust/Enter control is rotated.

1 Select and set modethe new values do not take effect until the
rotary Adjust/ Ent eNormal®isplay Mode i s pr ess
andInactivity Timeoud o n 3-@age
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To access the tracking mode for entering voltage and current:

1. Selectthe VOLTS or AMPS position on thg@8sition mode
control. If the set point is blinkay the unit is in coarse
tracking mode.

1 When the VOLTS mode is selected, the voltage set point will
blink in the output voltage display.

1 When the AMPS mode is selected, the current set point will
blink in the output current display.

2. Use the rotary Adjustfiiter control to adjust the set point.
Note that there is an activity time out ($¢@mal Display
Mode andnactivity Timeouton page3-6).

The adjustments you make to the set point affect the ofgposin
output value (voltage when in AMPS mode or current when in
VOLTS mode), which will update in the ndolinking display.

3. Press the rotary Adjust/Enter control to enter fine adjust
tracking mode.

The set point blinks faster when the unit is in fine adjastkking
mode.

Use the rotary Adjust/Enter control to fine tune the set point.

5. Once the set point has been selected, press the rotary
Adjust/Enter control to exit tracking mode and return to
normal display mode.

To access the select and set entry mode fdret voltage and current

set points:
1. Select VOLTS or AMPS position on thep@sition mode
control.

2. Press the rotary Adjust/Enter control three times in
succession to enter coarse-Bet Adjustment.

3. Press the rotary Adjust/Enter control one more time ta ente
fine PreSet Adjustment.

4. Press the rotary Adjust/Enter control once again to set the
value.

The units can also timeout (adjustable) to exit the menu. Once
PreSet Mode is entere@rPU or FnPUwill appear in the voltage
display.
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Normal Display Mode and Inactivity Timeout

Normal display mode appears on the output voltage and current displays
when the configuration changes from the front panel have been
completed or when the inactivity timeout occurs (default is 3 seconds).
Normal display mode shows thetput voltage and current values.

If a timeout occurs before the changes made to the value have been set,
the changes will not be saved and you will have {enter the changes.

The inactivity timeout is variable from 1 to 20 seconds and can only be
change using the SCPI command.

The SCPI command (s) for these instructions are:
[[1SYSTem[<channel>]:FPANel[:TIMeout]

Important: Each user memory setting location stores the timeout so that
beginning users and expert users are not required to use the reaimat ti
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VOLTS

AMPS

FLD

]

:

Coarse Volt Tracking |—® Fine Volt Tracking |- - W Coarse Voit Pre-Set |—{ Fine Voit Tracking |

(Coarse Current TraminH Fina Currant Tracking]- = = Coarse Current Ha-SeH Fine Currant Tra.ching]

—» cv —»  FoldDelay |
S cc J—»  Fodpetay |
> o [ owm |

CAPR

VAPR

PRT —>| ovp |—{ ovP Coarse Adjust |—{ OVP Fine Adjust_|
ol uve > UVP Coarse Adjust —{_ UVP Fine Adjust_|
—>| oTP —»{ orPonOFF |
—>{ sD R SG 1o |
—>| ouTP VoL —— on/Off |
i SLp }—[:: CURR — On/Oft |
[ o
SAVE Select Prasat ON/OFF
(: Mode Control State

—

— P Prass Rotary
AdjustEnter Controd
—pl VIS |—5'| Current APG Level
| Rotate Rotary
—b-l VNIS ]—.—[ Current APG Level | Adjust/Enter Control
—> RIS —{ current APG Level |
et Press RotaryAdjust!
—» RNIS F—{ curent APG Level | P Entar Contrd whan

no medification of
the tracking value
has bean made.

VIS ]—D[ Voltage APG Level |
VNIS }—»{ voltage APG Level |
RIS —» voltage APG Level |

Yy vy

RNIS |—»{ Voliage APG Level |
PGM — USBE ]—h[ ADDR (1-31) |
—»{  Rewan | —»{ ApDR(131) |
— REGPIB —»{ ADDR(1-31) |

—»  RE232 | —» KPBS F—»{ acor-an |

—» Rrews | KPBS F—» aooray |
> Ress.  |—»[ aooran |
—>| RE CHAN ﬂ—»ﬂ ADDR (1-31) \
> toctioc  |—»] LoconorF |
L CURRSHAR |——»| CSARCONT/SLA |

Figure 3-2  Front Panel Menu System
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Display Messages on the Front Panel

The front panel displays on the power supply will use text as shown in
Table3-2 to indicate the status or mode.

Table 3-2 Front Panel Display Text

Display Text Text Description

J Negative Polarity

232 RS 232

4gs RS 485

485L RS485L

BEEAR All segments On, Power Up
i Positive Padrity

AL Alternating Current

Addr RS 485 Address

= Analog Programming

As Power On Autostart

AuAS Auxiliary Autostart

CAPF Current Analog Programming
Clr Clear

C Constant Current

COnT Controller

Pt Constant Power

Constant Voltage

[

L
P Coarse Current Prget Mode
CrPU Coarse Voltage Psget Mode
C5hr Current Share (same as CUrrShAr)
Clrr Current
CUrrShAF Current Share (same as CShr)
dELA Fold Delay
donf Done
Err Error (debug)
FoLd Foldback
FA L Fail
FAA Fan
LA Flash
FrPL Fine Current Preset Mode
FrPU Fine Voltage Preset Mode
FL Foldback
HBPS Data rate (kbps)
BRI b GPIB Interface

Lversion 2.21and higher
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Display Text

Text Description

Interlock

2

ENET Interface

| I | ==

Current APG Level

m|m| ;|2
Cz|rm™

Voltage APG Level

A

Lock

r=|r= |

£
3

Local

LI (oD

-
[
o

Loop Protection

m
-

Off

&)

On

Output Protection

Over CurrenProtection

Cyfcafco S |ca
e
o |3
o

o

Over Temperature Protection

OurP Over Voltage Protection

UuPF Over Voltage Protection fine adjustment
OuPt OVP Calibration

POL Polarity

PO Protection mode

Psy Power Supply Unit

- 15 Isolated Resistive Analog Programming
rCL Recall Preset

rE Remote Progamming/Interface

rrl § Non-Isolated Resistive Analog Programmir
Cont Controller (current share controller)

S5hAr Share (current share)

ChAR Multichannel Remote Interface

5 r5 Soft reset

SALE Save Preset

5d Shutdown

SLA Slave (current share slave)

SLp Sleep Mode

Uis Isolated Analog Voltage Programming

Un 1§ Non-Isolated Analog Voltage Programming
Ush USB Interface

UuP Under Voltage protection coarse adjustmel
UuPF Under Voltage protection fine adjustment
UAPF Voltage Analog Programming

uoL Voltage

A blinking numeric value is eitr a voltage or current set point in

tracking mode. The display in which the set point appedtsr
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output voltage or output current dispgaindicaing the type of set
point voltage or current.

Standard (Local) Operation

The power supply can be cooited by two methods, either from the

front panel or from any of the remote interfaces. Front panel control is
referred to as local operation (default setting) while control via any of
the remote interfaces is called remote operation. To set up the power
supply for remote operation, s€bapter5, Rdinote Operatian. On c e
the remote connection has been established, the power supply can
switch seamlessly between local operation and any digitalacterf
(RS232, R$485, GPIB, USB and Ethernet).

Local lockout(page3-41) is a feature that allows the front panel to be
locked so that accidental button presses are ignored. This feature is often
used to lock out the front panehile a user is controlling the power

supply from a remote location.

The output of the power supply hiseemodes of operation: Constant
Voltage Constant Currentaind Constant Powéavailable in version
2.21 and higherAll three of the operating naes are available
regardless of which control method (local or remote) is used.

Operating Modes

The output mode in which the power supply operates at any given time
depends on the following factors:

1 Output voltage set pointdéT

Note: the M10 Option includes a preset function to automatically
reset the output voltage to zero Volts at both power on and output
enabled, unless deliberately programmed otherwise (see Output
Protection, 3-35).

1 Output current set poim¢eT
1 Impedancef the attached load.R

Thethreeoutput modes of operation are Constant Voltage (CV) mode
(see pag8&-12), Constant Current (CC) mode (see page), and
ConstanfPower (CP) modesérsion 2.211ad higher;see pag8-12).
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Output enabled

M37043001 Rev J

When the output is turned on, both the voltage and current rise as (
as possible to try and reach the set poMtgandlsgT) that were
configured prior to enabling the outptnitially the unit will operate ir
CV mode, which is the default mode. As the voltage and current ri
meet the requirements of the load, the set point that is reached fir
(based on th&,, eitherVggtor Isgp will determine which mode the
power sipply will remain in. The operating mode is indicated by eit
the CC mode LED or the CV mode LED, one of which will illuminat
the front panel.

311



LocalOperation

Output disabled The mode of operation is not determined until the output is enable
CV and CC mod&EDs will not indicate the mode while the output
disabled.

Constant Voltage (CV) Mode Operation

If the output is enabled and the configured current set point is much
higher than the requirements for the attached load, then the voltage will
rise untilit reaches the voltage set point. When the output voltage
reaches the voltage set point, it stops rising. The unit will continue to
operate in CV mode. The load current will still vary to meet any changes
in required load current draw resulting from a a@aim the attached

load.

Constant Current (CC) Mode Operation

If the output is enabled, the voltage and current start to rise. At this time
the unit is operating in CV mode (default operational mode). As the load
current drawn reaches the value of the outurrent setting, the unit

will switch to CC mode and not allow any additional current to be drawn
above the value ogET. The unit is now operating in CC mode. The
voltage will still vary to meet any changes in required output voltage
resulting from achange in the attached load.

Constant Power (CP) Mode Operation (version 2.21 and higher)

If the output is enabled, the voltage and current start to rise. The unit
will continue to increase the current until one of thefollowing occurs:

1 The programmable par set point has been reached

1 The voltageset point has been reached, in which case the unit will
regulate the voltage in order to maintain the voltage set point.

1 The current set point has been reached, in which case the unit will
regulate the current iorder to maintain the current set point.

Constant
100%—— Max + Power
A Set Point
Voltage
3
()
‘><
|
Current 100%
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Automatic Mode Crossover

Load current (V)
Load current (A)

Iset

M37043001 Rev J

>

b - - - -t — -

Mode crossover occurs when the unit makes the switch between
operating modes. Crossover can occur from CV to CC or vice versa,
depending on how the attached load resistance chdfigase3-3

shows the relationships between the variables.

For example, if the unit was initially operating in CV mode with the
output voltage at the voltage set point and the load current below the
IseTand the attached load resistabegan to decrease, the current

would rise to meet this change in the load. The load current will increase
in proportion to the decrease in the load resistance until the load current
drawn reaches the current set point. At this point further decreases in
load resistance (increased load current requirements) will cause the unit
to cross over into CC mode where the output voltage will vary with
changing load resistance and the load current will remain agghe |

value.

The reverse operating mode change cao atcur if the load resistance
is increased to the point that the required load current drops below the
IseTvalue. At that point the power supply would crossover to CV mode

and the load current would be free to vary as the load resistance
changed.

CV mode CV mode

] []

Crossover point

Load current A

N Load voltage =~ ==we=m

Load resistanceq o

Figure 3-3 Operating Modes
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Quick Tip Remote
operation uses these
SCPI commands. See
page5-1.

314

To set the voltage set point(SET):

1. Turn the 9position mode control to the VOLTS position or
press the rotary Adjust/Enter contiblhe 9-position mode
control is already at the VOLTS position.

The voltage set point is blinking in the output voltage display. The
output current will be displayed in the output current display.

2. Set the desired voltage value using the rotary Adjust'/Ente
control.

Important; If you can't get the set point to the desired level, you may nee
change the set points for OVP.

3. Press the rotary Adjust/Enter control to transition to Fine
Adjust mode.

The set point will blink faster to indicate fine adjusicking mode.

4. Set the desired voltage value using the rotary Adjust/Enter
control.

5. Once the desired value has been set, press the rotary
Adjust/Enter control to commit the setting.

Important: The control circuits have been designed to allow you tchset t
output voltage up to 105% over the modatied maximum value. The powet
supply will operate within these extended ranges, but full performance tc
specification is not guaranteed.

The SCPI command (s) for these instructions are:

[[[] SOURce[<channel>] ]. VOLTage: LEVEI [: IMMediate]
[ :AMPLitude]

Important: The maximum and minimum setting values of the output voltag
limited by the Over Voltage Protectiamd Under Voltage Protection setting

To set the current set point(Isg1)

1. Turn the 9position mode control to the AMPS position or
press the rotary Adjust/Enter control if thgp@sition mode
control is already at the AMPS position.

The voltage set piot is blinking in the output voltage display. The
output current will be displayed in the output current display.

2. Set the desired current value using the rotary Adjust/Enter
control.

3. Press the rotary Adjust/Enter control to transition to Fine
Adjust mode.

The set point blinks faster to indicate fine adjust tracking mode.

4, Set the desired current value using the rotary Adjust/Enter
control.
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5. Once the desired value has been set, press the rotary
Adjust/Enter control to commit the setting.

Important; The contol circuits have been designed so that output current ¢
set up to 105% over the modelted maximum values. The power supply w
operate within these extended ranges, but full performance to specificati
not guaranteed.

The SCPI command (s) forthese instructions are:

[[:]SOURce[<channel>]]:CURRent[:LEVEI][:IMMediate]
[:AMPLitude]
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Shipped Configuration (Local Operation)

The power supply is configured for local operation at the factory. See
Table3-3 for a summary of tis configuration. For more information on
default settings, seBable3-9 on page3-42.

Table 3-3 Shipped Configuration

Local Control Configuration Additional References

Use the front panel controlstoS e e C h aljpdaléOperaBop i or
adjust the output voltageand [panel operation. Se
current set point settings. Programming (APG) ahlsolated Analog
Programming (1 SOL) ¢
programming procedures.

The OVP set point is adjusted|S e &Jsing Over Voltage Protection (OV®'
the front panel to 105% abovelon pages3-27 for the adjustment procedure.
the maximum rated output
voltage.

Enabling the Output

Enabling the output on will also turn off the ALARM LED if the
ALARM LED has been latched on due to an alarm triggering and
aut omatical [AarmsandBrros ngn 3-age i

To enable the output power:

8 Press the OUTPUT ENABLE Main button on the front panel or
enter the SCPI command.

The OUTPUT ENABLE Main button will illuminate.
To disable theoutput power:

8§ Press the OUTPUT ENABLE Main button when the OUTPUT
ENABLE Main button is illuminated.

The output will be disabled and the LEDs will not be illuminated.

Important: The main output will not turn on if the shutdown function is
activated. Se Using the External Shutdown Function o n 3-2a g e

Quick Tip Remote The SCPI command (s) for these instictions are:
Operation uses these
commands. See page1. [} JOUTPut[<channel>][:POWer][:STATe]
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Enabling the Auxiliary Output
To enable on the auxiliary output:

8  Press the OUTPUT ENABLE Aux button on the front panel.
The OUTPUT ENABLE Aux button will illuminate.

Important: The auxiliary outputvill not be enabled if the external
AUX_ON_OFF signal line is being used to disable the auxiliary outputs.
fAUX Output and Isolated Analog Programming (ISOL) Conogxt o n
4-20.

To disable the auxiliary output: 3
8 Press the OUTPUT ENABLE Aux button on the front panel again.
The OUTPUT ENABLE Aux button will not be illuminated.

If the auxiliary output is activated, +5 V on J3.9 (+AUX1) and +15
V on J3.11 (AUX2) will be presentith respect to Pin J3.2 or Pin
J3.6 (COM | SOL AAUE Duiputand ISletel al s o
Analog Programming (ISOL) Connecd 0 n 4-pO0dogneore
details.)
The SCPI command (s) for thee instructions are:
[[]JOUTPut[<channel>]:AUXiliary[:STATe]

Output Auto Start Mode (Auto Restart)

The Auto Start mode establishes the state of the output of the power
supply after recovery from a complete power cycle (all front panel
LEDs are not illuminagd).

If Auto Start mode is set to On, the power supply output will return to its
previous value when the power supply is powered up again.

If Auto Start mode is set to Off, the power supply output will remain off
after the power supply is powered up again.

To change the Auto Start mode:

1. Press and hold the OUTPUT ENABLE Main button for 1
secondfS 0n or AS OFF is displayed.

2. Switch the Auto Start mode.

The SCPI command (s) for these instructions are:
[[JOUTPut[<channel>][:POWer][:STATe]:PowerON[:STATe]
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Auxiliary Auto Start Mode

The Auxiliary Auto Start mode determines the state of the auxiliary
output after a complete power cycle (all front panel LEDS are not
illuminated). With Auxiliary Auto Start mode turned to On, the
auxiliary output will be activated after theyer supply is powered up
again.

To define the Auxiliary Auto Start mode:

1. Press and hold the OUTPUT ENABLE Aux button for 1
secondfLUAS On or AUAS OFF is displayed.

2. To change to status to On or Off, press the OUTPUT
ENABLE Aux button.

The SCPI command (s) for these istructions are:
[:[]JOUTPut[<channel>]:AUXiliary:PowerON[:STATe]

Constant Power Mode (version 2.21 and higher)

318

In Constant Power Mode the power supply wihtinually adjust the
current levelso maintain aconstant power set poirkthis mode is
intended pmarily for loads with response time greater than
approximately 100mgn order to provide additional protection for the
load, voltage and current limits may be set while in the constant power
mode. If the unit cannot regulate to the Constant Power sdtiimtp

load conditions, it will regulate at either the voltage or the current limit
depending on the load demand.

Example, CP Mode:

Constant Power set 500W
Voltage limit 61V
Current limit 20A

To activate Constant Powermode and set the value

3. Turn the 9position mode control to the FLD position or press
the rotary Adjust/Enter control if the@osition mode control
is already at th&LD position.

Turn the rotary Adjust/Enter control unfiCPois displayed.
Press the rotary Adjust/Enter control

Turnthe Adjust/Enter controto the desired set point.
Press the rotary Adjust/Enter control

© N o g A

Turn the Adjust/Enter control control for fine adjustment.
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9. Press the rotary Adjust/Enter conttolcommit the Constant
Power operation

To disable Constant Power operation:

1. Turn the 9position mode control to the FLD position or press
the rotary Adjust/Enter control if the@sition mode control
is already at the FLD position.

2. fFLDais displayed on the output voltage display and the
output current display shows the Ctarg Power modé C P 0

3. Turn the rotary Adjust/Enter control unfiNONEO is
displayed in the output current display.

4. Press the rotary Adjust/Enter control to commit the setting
once the desiredvalue has been set.

The SCPI command (s) for these instructionare:
[ : ISOURce[<channel>]:POWer:MODe[:STATe]
[ : ] SOURcég<channel>] :POWer:LEVel
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Alarms and Errors

Several conditions can cause alarms in the XG. Some conditions are:
1 From user configurable features.

1 Controlled in hardware and will trigger regardless of
configuration.

All alarms, with the exception of the Fan alarm, will result in the output
of the power supply being disabled. The Fan alarm does not affect the
output.

When an alarm is triggered, the appropriate alarm message will begin
blinking on the diplay and the AlarnbED will be illuminated.It is

possible that more than one alarm will trigger at the same time. When
this occurs, the alarm with the highest precedence will blink on the
display.Table 3-4 lists the precedence afarms. If the alarm is cleared
and the event which caused the alarm has not been corrected, then the
alarm may trigger again immediately. Fix the reason for the alarm
before you clear it.

Table 3-4 Alarm Ord er of Precedence
Alarm Precedence |Output Maskable [Display
Latch
AC Fail 1 (Highest) |Yes No AL FA w
Over Temperature Protection (OTP) 2 Yes No OtP
Over Temperature Protection (OTP) Sla)3 Yes Yes OtP
(1700 Watt only
Fan 4 No Yes FARA Pro
Fan Slave (1700 Watt only) 5 No Yes FA~ Pro
Interlock 6 No No In Loc
Over Voltage Protection (OVP) 7 Always No OuP Pro
Over Current Protection (OCP) 8 Always No OCFP Pro
Foldback 9 Yes Yes FLd Pro
External Shutdown 10 No Yes td POL
Under Voltage Protection (UVP) 11 (Lowest) |No Yes UUP Pro
Current Loop Proteatin 12 (Lowest) Loop Pro
Flash Checksum Failure N/A N/A N/A FLA FAI L

1. The Flash Checksum Failure alarms are an exception as they can only occur during boot up or
recalling a user setting slot. If a checksum error is detected when recalling a userralad; no

ification of settings will occur, and an error will be pushed to the SCPI error queue. If dwmeck
occurs at boetip, then this checksum error can be cleared by doing a soft reset or by power cycling
the unit.
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Clearing Alarms

Clearing Triggered and Manual Alarms

To clear a triggered alarm, use one of the following methods:

1 Turn the power supply Off and then On.

1 Press and hold the rotary Adjust/Enter control for 3 seconds.
To clear a manual alarm:

1. Press and hold the rotary Adjust/Enter control fee8onds.

TheAL~ [Lr- message will be displayed on the front panel for a
few seconds.

Important: When an alarm is cleared by using this method, only the curre
highest precedence alarm is cleared. If another alarm has occurred, ther
alarm will now becoméhe highest precedence alarm and will begin blinkin
the display.

2. Repeat the alarm clearing until you have cleared all alarms.
Clearing a Flash Failure Alarm

The Flash Failure alarm is the only exception for clearing alarms. If a
flash failure occus at boot time, it can only be cleared by a soft reset key
combi nat i oResgitingahe PowérSupply @ n 3-42pog e

by power cycling the unit. If a checksum error is detected when regallin

a user slot, no modification of settings will occur, and an error will be
pushed to the SCPI error queue. The alarm will clear after a duration per
the currently configured front panel timeout setting.

To clear a triggered alarm, use one of the followingnethods:
1 Turn the power supply Off and then On.

1 For failures that occur during a recall of user memory settings, wait
the duration of the currently configured front panel timeout.

1 Press and hold the reset key combination (Flash Fail ONLY). See
fiResetting the Power Supply o n 3-#2a g e

The SCPI command (s) for these instructions are:
[:]JOUTPut[<channel>]:PROTection:CLEar
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Clearing Automatic Alarms

Some alarms will clear automatically when the conditltat caused the
alarm is no longer present. When an alarm automatically clears, the
output voltage and current displays will return to normal, but the
ALARM LED will remain illuminated to indicate that an alarm has
occurred. If an automatic alarm is gigred, the normal alarm clearing
procedure still applies.

To clear the ALARM LED after an automatic alarm has cleared,
use one of the following methods:

1 Send the SCPI Clear Alarm command.

1 Press the OUTPUT ENABLE Main button to reenable the output.
The ALARM LED will no longer be illuminated.

For example, if one of the fans in the XG was temporarily blocked,
causing a Fan alarm, then the blockage was cleared and the fans
restarted, the alarm would clear. The output voltage and current displays
would be in nomal mode, but the ALARM LED would be illuminated.

S e &roniPanel ALARM LED® o n 3-22&gimformation on other
events that affect the ALARM LED.

Alarms status is tracked in the SCPI status tegisFor more details on
how and where t he Standand 8GP|Regiseer t r ac ke d,
Structur®@ o n 5-BBa g e

Front Panel ALARM LED

The Alarm LED will illuminate due to one or more of the éoling
events occurring:

OTP has been tripped.

A fan has stopped.

OVP has tripped.

OCP has tripped.

UVP has tripped

Interlock is open circuit.

AC power falls out of range.

Foldback has tripped.

Persistent storage checksum is wrong (Flash Fail alarm).
Internal malfunction of power supply.

= =4 =4 =4 -4 -4 -4 -a -4 _-a -2

Any alarm has tripped and been cleared automatically.
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The alarm LED will remain illuminated until the alarm is manually

c | e ar eCariogsTaggereill antlanual Alarmg o n 3-plpog e
by turning the main output on if the alarm has automatically been
cleared.

Alarm Masking

It is possible to completely disable some alarms through the use of the
alarm mask. If an alarm is masked then this masking will preventit fr
registering in the SCPI conditions registers as well as not triggering the
alarm. The alarms that can be masked are identifiédbte3-4 on page
3-20. Setting the bit position (1) of an alarmiiwesult in the alarm

being enabled. Clearing the bit position (0) of an alarm will result in the
alarm being masked/disabled.

For Example:

If you wanted to enable the OTP, Foldback and UVP alarms, you would
take the foldback value of 256 and the UVP eadfi 1024 to get a mask

of 1280. This is the value you would send with the SCPI command.

Control of the alarm mask is only available using the SCPI command.
The SCPI command (s) for these instructions are:
[[1SYSTem[<channel>]:PROTection:MASK

The mask comand takes a single parameter made up of the sum of the
values for the alarms that are to be maskedT@b&3-5 for the alarm
values associated with each maskable alarm.

Table 3-5 Alarm Mask Bit Positions

Alarm Bit Position Value
Over Temperature Protection (OTP) 2 2
Over Temperature Protection (OTP) SI|3 4
(1700W only)

Fan 3 8
Foldback 8 256
External Shutdown 9 512
Under Voltage Protection (UVP) 10 1024

The SCPI command §) for these instructions are:
[[]SYSTem[<channel>]:PROTection:MASK
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Alarm Output Latching

When an alarm is triggered, the output will be disabled with the
exception of the Fan alarm. When an alarm is cleared, the alarm output
latch determines if the outpshould be reenabled to the state before the
alarm occurred or if the output should remain in the off state.

Where setting the bit position (1) of an alarm latch will result in output
latching to the off state when the alarm is cleared and if cleared (0)
output will be reenabled to the state before the alarm triggered.

To define the values for the bit position you determine which alarms you
want to latch. Read the value for this bit position ffbable3-6 and

sum them togethemhe result is the alarm last mask, which you should
send with the SCPI command.

For Example:

If you wanted to enable latching for OTP and Foldback you would take
the OTP value of 2 and add it to the foldback value of 256 to get a mask
of 258. This is thealue you would send with the SCPI command.

The output latches are accessible through the SCPI command.

The SCPI command (s) for these instructions are:
[[1SYSTem[<channel>]:PROTection:LATCh

The latch command take a single decimal parameter made upsofthe

of the values for the alarms to determine if they are to be latched in the

off state on clearing. S@&able3-6 for the values associated with each
latchable alarm.

Table 3-6 Alarm Latch Bit Positions

Alarm Bit Position|Value
AC Fail 0 1
Over Temperature Protection (OTP) 1 2
Over Temperature Protection (OTP) Slave 3 4
(1700 Watt only)

Foldback 8 256
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Setting Foldback Mode

Foldback mode is used to disable the output whearsition is made
between the operating modes. The power supply will turn off/disable the
output and lock in foldback mode after a specified delay if the power
supply transitions into CV mode or into CC mode, depending on the
foldback mode settings. Thisdtre is particularly useful for protecting
current or voltage sensitive loads. Foldback can be set to trigger a switch
when transitioning from CV to CC mode or from CC to CV mode.

M37043001 Rev J

To set the foldback protection and foldback delay time:

1.

Turn the 9positionmode control to the FLD position or press
the rotary Adjust/Enter control if thef@sition mode control
is already at the FLD position.

Select the type of crossover that will cause foldback to trigger
by using the rotary Adjust/Enter control.

If the modeselected is CC or CV mode, the foldback delay timer
will start on a transition into the selected mode. If the mode
selected is none, foldback is not enabled.

Press the rotary Adjust/Enter control when the desired mode
has been selected.

The FLD LED will illuminate ancdELA will be displayed in the
output voltage display.

Adjust the desired delay time using the rotary Adjust/Enter
control.

The range can be set from 0.50 seconds to a maximum of 50
seconds. The step size is in increments of 0.05 seconds when
seting from 0.50 to 5 seconds and then in 1 second increments
from 5 seconds to 50 seconds.

Once the desired foldback delay time has been selected, press
the rotary Adjust/Enter control to commit the foldback delay
setting.

To disable foldback protection:

1.

Turn the 9position mode control to the FLD position or press
the rotary Adjust/Enter control if the control knob is already
at the FLD position.

FLd is displayed on the output voltage display and the output
current display shows the current foldback triggedm

Turn the rotary Adjust/Enter control un~znrE is displayed
in the output current display.
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4. Press the rotary Adjust/Enter control to commit the setting
once the desired value has been set.

5. The green FLD LED will turn off and the display will return
to the normal display mode.

The SCPI command (s) for these instructions are:

[:[]JOUTPut[<channel>]:PROTection:FOLDback[:MODE]

[:]JOUTPut[<channel>]:PROTection:FOLDback:LATCh

Important; If you set foldback while the output is enabled and the trigger
selet is the same as the current operating mode, the foldback timer will |
counting immediately after the delay time has been set.

Resetting Activated Foldback Protection

To reset activated and latched foldback protection, press and hold the
rotary Adjus/Enter control for approximately 3 seconds.

The SCPI command (s) for these instructions are:
[:[]JOUTPut[<channel>]:PROTection:CLEar
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Using Over Voltage Protection (OVP)

M37043001 Rev J

The OVP circuit protects the load in the event of an analog
programming error, an incact voltage control adjustment, or a
power supply failure. The OVP circuit monitors the output voltage
at the output of the power supply and will disable the output
whenever a preset voltage set point is exceeded. You can set the
preset voltage trip poirty using the $osition mode control on

the front panel or via one of the remote programming interfaces.

To prevent accidental tripping of the OVP while setting up, the
firmware will prevent the OVP set point from being less than
105% of the voltage sebmt when in local set point control mode.
When the XG is in VAP mode for defining voltage set point the set
point limitation will be based on the VAP input signal level. The
user should note it is possible to trip OVP in this mode if the OVP
is configuredvhen the analog programming source is off.

When the user attempts to configure an OVP setpoint that is less
than 105% of the voltage set point via the front panel the set point
will stop allowing the value to decrement. If the user attempts to
configure @ OVP set point that is less than 105% of the voltage set
pointviaSCPla2 21, #fsettings conflict
the error queue.
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Defining the OVP Set Point

3-28

To define the OVP set point:
1. Turn the power supply On.
Ensure the voltage is lowdran the desired set point.
2. Set the output to the desired voltage.
OVP can be set without setting desired output voltage first.

3. Turn the 9position mode control to the PRT positi&irO
OVPis displayed.

4. Press the rotary Adjust/Enter control.

5. Turn the rotay Adjust/Enter control to set the upper limit
pr ot e c t Coarse.and SiredAdjudstment Modes o0 n
page3-3.

Important: The OVP range is variable frovhiggT+5% toVimaxX +25%.

6. Once the desired wa has been set, press the rotary
Adjust/Enter control to commit the setting.

The SCPI command (s) for these instructions are:

[[:]SOURce[<channel>]]:VOLTage:PROTection[:OVERvoltage]
[[LEVel]

If the output is between O\Rand-5%, an OVP warning message
is possible when in APG mode.
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Using Under Voltage Protection (UVP)

Important; UVP will not be active for voltage set points that are less tha
of model voltage.

The UVP prevents voltage settings below a set value. The UVP lets you
create a voltagwindow of operation when used in conjunction with the
OVP setting. The UVP range is variable from 0 V to @&P10%.

The UVP is a protection that becomes active after the output is enabled
and a period of time has passed to allow the output to reasst peint
value before the UVP protection begins monitoring. As with OVP if the
voltage set point is determined by analog control (VAP) and the voltage
strays to within 5% of the UVP set point then UVP Safe will trigger to
warn the user that they are abtatrigger the UVP alarm.

The period of time before the UVP monitoring is active after the output
is enabled is determined by the figae delay for the model as listed in
TableG2, f Re mot Proglymmingar pageCdi8 on the row

called Upprog Response Time,-0/max. Since the rise time is based

on a purely resistive load the user should be aware that UVP triggering
might be possible in capacitive or rectifier loads due to the rise time
beinglonger. In these cases it is recommended that the user mask the
UVP alarm until the rise time has elapsed and then unmask the alarm to
allow UVP protection to be enabled during operation.

Defining the UVP Set Point
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To define the UVP set point:
1. Turn the power supply On.
2. Set the output to the desired voltage.

3. Turn the 9position mode control to the PRT position.
Pro OUF is displayed.

4. Turn the rotary Adjust/Enter control unPro LLUF is
displayed.

5. Press the rotary Adjust/Enter control to select the UVP for
setting up.

6. Sd up the lower limit protection using the rotary Adjust/Enter
control.

Important: The UVP range is variable from 0 volts to O¢P-10%.

7. Once the desired value has been set, press the rotary
Adjust/Enter control to commit the setting.

S e €oarse and Fine Adjustment Modes o n 3-p a g e
The SCPI command (s) for these instructions are:
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[[:]SOURce[<channel>]]:VOLTage:PROTection:UNDer[:LEVel]

Over Current Protection (OCP)

The OCP alarm is a firmwagdarm that is only configurable using the
SCPI interface. The OCP triggers if the output current exceeds the OCP
set point. Because the OCP alarm is a firmware based alarm it has a
latency before detection of the condition can occur. The user should be
aware of this latency and take this into consideration when relying on
OCP to protect a sensitive load. The maximum period for detecting an
OCP condition is 300 ms.

OCP is fixed at 110% of rated current.

The SCPI command for thisinstructi ons is

[[[]SOURce [<channel>]]:CURRent:PROTection {? |Over Current
Protection set point}
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Using Over Temperature Protection Lock (OTP)

The OTP lock protects the power supply in the event of an over
temperature alarm. This alarm could be caused by ventilation restriction
or overheating due to fan failure.

Two modes are available:

1 Auto recovery(OTP OFF) where the power supply turns on again
after cooling down.

1 Latch mode (OTP ON) where you will need to reset the unit by
turning the front panel power switch to Off and thenagain.

If the OTP is activated, the main output will turn off -3 T7F (over
temperature protection) will blink on the display. The OTP alarm is an
alarm that will auto recover when the temperature falls back into normal
bounds.

Defining the OTP Mode
To define the OTP lock:

1. Turn the 9position mode control to the PRT position. PrO
OUP is displayed.

2. Turn the rotary Adjust/Enter control unf~3 57F is
displayed.

3. Press the rotary Adjust/Enter control to display

O OUn or JFF.
4. Turn the rotary Adjust/Enter control to change todD1Off.
5. Press the rotary Adjust/Enter control.

The SCPI command (s) for these instructions are:
[[1SYSTem[<channel(s)>]:PROTection:LATCh

Resetting in Latch Mode

To reset the power supply if the OTP alarm is tripped and the OTP mode
is set to On (latchingnabled), press and hold the rotary Adjust/Enter
control for approximately 3 seconds.

The SCPI command (s) for these instructions are:
[:]JOUTPut[<channel(s)>]:PROTection:CLEar
[[1SYSTem[<channel(s)>]:PROTection:LATCh
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Using the External Shutdown Function

Use the external shutdown function to enable or disable the output of the
power supply via a logic level signal. When the external shutdown is
triggered, the power supply will displ&DPOL on the output voltage

and current displays. The external shutdasvaseful for making
adjustments to either the load or the power supply without shutting off
the power supply or for using the power supply as part of a larger test
system in which digital or analog control is required.

Activating the External Shutdown Function

To activate the external shutdown function, use the AUX output supply
provided on the Analog Programming Connector J3. This input has a
user selectable polarity with logic low input fron®4.to 1.2V and

logic high from 40V to 15V. The control sigl for this input must be
capable of sinking 20mA minimum. This input is also compatible with
the use of dry contacts, where a short is logic low and an open is logic
high. The input lines of the shutdown circuit are fully optically isolated.
See pag€-8 for specifications.

Once the External Shutdown has been triggered, the display will blink
theSd POL.

Controlling the External Shutdown Function

The external shutdown circuit accepts a voltage or dry contact control

(high or low Iagic level) to enable or disable the power supply output.

Make connections for the signals at the AUX Output and Isolated

Anal og Programmi ng ConnAUWXtOotput on t he
and Isolated Analog Programming (ISOL) Conoett o0 n 4-POdog e

more information.)

To activate the shutdown function:

Connect the control signal source to the Shutdown pin (J3.12) on the
Aux Output and Isolated Analog Programming Connector with the
control circuit ground connected to Isolated Ground pin (J3.6).

The External Shutdown pin is pulled high internally (normally high).
Therefore, if this feature is not used, the polarity should be setto 1 to
avoid f al se Definingtle ®olarity af the Ext&make A
Shutdown Signal o n 3-B3dopgimstructions.)
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Defining the Polarity of the External Shutdown Signal

1. Turn the 9position mode control to the PRT position or press
the rotary AdjusEnter control if the control knob is already
at the PRT position.

P 0UP is displayed on the output voltage display.

2. Turn the rotary Adjust/Enter control unfr 5d is
displayed.

3. Press the rotary Adjust/Enter control to disg5d, 0
(shutdown on logic 0) ¢5 | (shudown on logic 1).

4. Press the rotary Adjust/Enter control to commit the desired
polarity setting.

For example: If you set the shutdown logic t¢5d {) and app} a
logic high (greater than¥dc) to pin J3.12 relative to pin J3.6 on
the ISOL connector, the p@wvsupply will shut down. Conversely,
if you set the shutdown logic to 5d {i), the power supply will
only operate when you have a logic high (greatar #hédc) to pin
J3.2 relative to pin J3.6.

Important: There is an internal pullup resistor inside ghutdown circuit sc
the shutdown polarity should be set to O if it is not being used.

The SCPI command (s) for these instructions are:
[:[]JOUTPut[<channel>]:POLarity

Loop Protection (version 2.21 and higher)

M37043001 Rev J

The Loop Protection feature can be used tdknar disable multiple

units in daisy chain configuration through the AUX Output and Isolated
Analog Programming Connector, J3. Up to four units (example, Units

#1 through #4) can be configured in Loop Protection; if one of the units

is experiencing a fdiucondition, other units in the same loop will

disable their output simultaneously. This is achieved by connecting Unit
#106s MAIN_PS GOOD to Unit #26s SD

continues until Unit #406ss3DAI N_PS _

(Shutdown MairO/P). Common applications include single master
controlling multiple slave units as a system On/Off. In addition, any
fault from either operating unit will cause the system to disable.

The Loop Protection can be enabled or disaldedlly using the front
panel 9position mode control, or remotelsging a SCPtommand

Important: While Loop Protection is enabled (ON), the external shutdow
function will be automatically set to low active. When Loop Protection is

disabled (OFF), the external shutdownduni on wi | | be s

setting.
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Setting up Loop Protection

To set upLoop Protection:

With the AC powered OFF, connect the f
next unitdés J 13.12 on the AUX Output
Programming ConnectoRo this for up to four units. An example of a

3-unit loop protection is illustrated as follows:

AMETEK XG1700

SOUR:COMB:CSH CONT
OUTP:PROT:LOOP ON

SD(Shutdown Main O/P) J3-12 J3-02 COM_ISOLATE;
— MAIN_PS_GOOD J3-13 J3-06 COM_ISOLATE[—

AMETEK XG1700

SOUR:COMB:CSH CONT
OUTP:PROT:LOOP ON

“— SD(Shutdown Main O/P) J3-12 J3-02 COM_ISOLATE—
— MAIN_PS_GOOD J3-13 J3-06 COM_ISOLATE —

AMETEK XG1700

SOUR:COMB:CSH CONT
OUTP:PROT:.LOOP ON

L— SD(Shutdown Main O/P) J3-12 J3-02 COM_ISOLATE |
MAIN_PS_GOOD J3-13 J3-06 COM_ISOLATE|——

To enable or disable Loop Protection:

1. Turn the 9position mode control to the PRT position. PRO
OVP is displayed.

2. Turn the rotary Adjust/Enter control until LOOP ©Rs
displayed.

3. Press the rotary Adjust control to display LOOP ON or OFF.

4. Press the rotary Adjust control to change the setting to ON or
OFF.

5. Press the rotary Adjust control to accept the change.

The SCPI command (s) for these instructions are:
[[JOUTPut [<channel>]:PROTection:Loop[:STATe]
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Interlock Function

The Interlock function can be used to wire an external shutoff switch
that can be used to enable or disable the power supply output. When the
switch is closegthe power supply will operate normallfthe switch is
opened, the power supply will trigger the interlock alarm. The output
will be disabled, the display will blini = Lac, and the ALARM LED

will illuminate. This alarm will automatically clear when the switch
closes again, and the output will amatically be restored to its

pre-alarm state (either enabled or disabled). The interlock function can
only be enabled or disablédefined)using a SCPI commar{dannot be
masked or latched through the alarm protection mechanisbasymon
applications intude an emergency shutoff switch or a door switch.

Connect the switch between pins J3.14 and J3.15 on the AUX Output
and Isolated Analog Programming Connector.

Defining the Interlock Mode

The Interlock mode is controlled via SCPI commands. There is nb fron
panel access for enabling or disabling the Interlock functionality. See
filnterlock Enable/Disabfe o n 5@%a g e

The SCPI command for setting the Interlock mode to Oror Off is:
[[]ISENSe[<channel>]: PROTection:INTerlock[:STATe]

Output Protection

The output voltage and the output current can be programmed (preset) to
automatically start at zero Volts and zero Amps upon pawend

upon output enable. Also, each can be reprogrammed to disable the
automatic reset to zero.

Note: With the M10 Option, the power supply voltage output is
preset to 0 Volts.

Programming Voltage Output Preset

To Enable/Disable automatic reset to 0 Volts:

1. Turn the rotary Adjust/Enter control to PRT and press.
2. Turn again untif-0 OU7F is displayed.

3. Pressto displagtif UOL.
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4. Turn to displayidL OnoriufL OFF.
5. Press to commit the selected setting.
Important: This single front panel operation affects both power on and

output enable. However, when using SCPI, there is a separate command
for each.

The SCPIcommand to query or enable/disable the 0 Voltage
Output Preset at poweron is:
[[ISYSTem[<channel>]:PON:VOLTage {?|ON|OFF}

The SCPI command to query or enable/disable the 0 Voltage
Output Preset upon output enable is:

[[1SYSTem[<channel>] :PON:ENAble:VOL Tage {? |ON|OFF}

Programming Current Output Preset

3-36

To Enable/Disable automatic reset to 0 Amps:

Turn the rotary Adjust/Enter control to PRT and press.
Turn again unti”~0 OU1F is displayed.

Press to displaydtF Cirr.

Turn to displayftrr On or CUrr OFF.

ok wbdh e

Press to commit the seked setting.

Important: This single front panel operation affects both power on and
output enable. However, when using SCPI, there is a separate command
for each.

The SCPI command to query or enable/disable the 0 Current
Output Preset at poweron is:

[[1S YSTem[<channel>]:PON:CURRent {?|ON|OFF}

The SCPI command to query or enable/disable the 0 Current
Output Preset upon output enable is:

[[1SYSTem[<channel>] :PON:ENAble:CURRent {? |ON|OFF}

M37043001 Rev J



LocalOperation

Power On Status Signal

Power On Status signal indicates a faohdition in the power supply.
Power On Status signal is a TTL output signal at Pin J2.13 with
reference to COM ISOLATED (Pin J2.2 or Pin J2.6).

During normal operation, the Power On Status signal will be high. If the
output is disabled for any reasone thower On Status signal will go
low.

The following conditions will set the Power On Status to a low level:
AC falil

Current Loop Protection

Over VoltageProtection (OVP)

Under Voltage Protection (UVP)

Over Current Protection (OCP)

Over Temperaturrotecton (OTP)
FoldbackProtection

Interlock

Output Off

Shutdown activated (rear panel shutdown).

= =4 =4 =4 -4 -4 -4 -a -4 _-a -2

Internal hardware malfunction Fan failure

Hardware Malfunction Alarms
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The power supply will turn off the output. An error message will be
displayed in the evenhat:

1 OVP trips
1 Voltage deviation in CV mode reaches more than +5% from the set
levell

¢ Current deviation in CC mode reaches more than +5% from the set
levell

1. These two forms of hardware malfunction are only monitored in the
corresponding APG mode.
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Current Configuration Memory Settings

The power supply will save the unit settings at the time of power down.
These settings will be loaded when the power is restored to the unit or
the power supply is powered up agdiable3-7 lists the settings that

are saved and recalled on a power cycle event.

Table 3-7 Power Cycle Saved/Recalled Settings

Voltage Setpoint

Current Setpoint

Voltage Output Protection

Current Output Protection

Over Voltage Protection (OVP)

Under Voltage Protection (UVP)

Over Temperature Protection (OTP)
Autostart OUTPUT ENABLE Main
Autostart OUTPUT ENABLE Aux
Foldback Mode

Foldback Delay

Shutdown Logic

Voltage Analog Programmin@/AP) Mode
Voltage Analog Programming (VAP) Level
Current Analog Programming (CAP) Mode
Current Analog Programming (CAP) Level
Remote Programming Interface

Local Lock

PSU (Power Supply) Address

Data Rate (BPS)

Alarm Latches

Front Panel Timeout

Constant Power Mode*

Constant Power Level*

Loop Protection Enable

Line Drop Mode Settings
* version 2.21 and higher
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User Setting Memory Locations

There are three user setting memory locations available for storing
frequently used configurations. Thasser setting memory locations
help to facilitate multiple users of an XG power supply who have
different setups or when multiple loads are used that have different
requirementsTable3-8 lists the values that are stored in eashr
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setting memory location.

Table 3-8 User Accessible Saved/Recalled Settings Voltage Setpoint

Voltage Setpoint

Current Setpoint

Voltage Output Protection

Current Output Protection

Over Voltage Protectio (OVP)

Over Temperature Protection (OTP)

Autostart OUTPUT ENABLE Main

Autostart OUTPUT ENABLE Aux

Foldback Mode

Foldback Delay

Shutdown Logic

Voltage Analog Programming (VAP) Mode

Voltage Analog Programming (VAP) Level

Current Analog Programmin@AP) Mode

Current Analog Programming (CAP) Level

Current Sharing Mode

Alarm Latches

Front Panel Timeout
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Saving User Setting Memory Locations

To save user setting memory locations:
1. Turn the 9position mode control to the SAV position.

SALE is displayedn the output voltage display with a number
indicating a preset position which is displayed on the output current
display.

2. Turn the rotary Adjust/Enter control to select a preset position
from 1 to 3.

3. Press the rotary Adjust/Enter control.
5ALE done is displged on the output voltage display.

4. The setting has now been saved to the selected user setting
memory location.

The SCPI command (s) for these instructions are:
*SAV <setting_location>

or
[[1SYSTem[<channel>]:SAVE <setting_location>

Recalling User Setting Memory Locations

3-40

This feature recalls settings that were previously saved.
To load user setting memory locations:
1. Turn the 9position mode control to the RCL position.

~LCLis displayed on the output voltage display with a number
indicating a preset pogin on the output current display.

2. Turn the rotary Adjust/Enter control to select a preset position
from 1 to 3.

3. Press the rotary Adjust/Enter control.
rCL donk is displayed on the output voltage display.

The settings in the selected user setting memory locaimres
now been applied to the power supply.

The SCPI command (s) for these instructions are:
*RCL <setting_location>

or
[[1SYSTem[<channel>]:RECall <setting_location>

Three user setting memory locations are available and one user
setting memory locatiwis saved automatically before AC power
shutdown. This user setting memory location will be loaded after
AC power is restored.
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Local Lockout

Local lockout is a feature that allows the front panel to be locked so that
accidental button presses are ignofEus feature is often used to

lockout the front panel when you are controlling the power supply from
a remote location. When in local lockout mode, the front panel will
displaytCCL Loc whenever a button is pressed or a knob is turned.

Enabling Local Lockout

To enable local lockout:

1. Turn the 9position mode control to the PGM position or
press the rotary Adjust/Enter control if the control knob is
already at the PGM position.

The display will shovrE in the output voltage display and the
selected remote intiace in the output current display.

2. Turn the rotary Adjust/Enter control until the display shows

-
LOCLLoc.

3. Press the rotary Adjust/Enter control.
4. Turn the rotary Adjust/Enter control until the display shows

] ~ In
LacL On.

5. Press the rotary Adjust/Enter control. Local lockioas been
enabled.

The SCPI command (s) for these instructions are:
[[1SYSTem:REMote:STATe

Disabling Local Lockout

M37043001 Rev J

To disable local lockout:

1. Turn the 9position mode control to the PGM position or
press the rotary Adjust/Enter control if the control knob is
already at the PGM position.

The display will shovrE in the output voltage display and the
selected remote interface in the output current display.

2. Turn the rotary Adjust/Enter control until the display shows
LOCL OFF,
3. Press the rotary Adjust/Enter control.

Local lockout will be disabled after poweycling the power
supply.
The SCPI command (s) for these instructions are:
[[1SYSTem[<channel(s)>]:REMote:STATe
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Resetting the Power Supply

The reset is used to clear the parameters to the factory default va

Soft Reset The soft reset is used to set the parametersTése 3-9) to the defaul
values, but it does not reset the calibration constants

To perform a soft reset:
1. Turn the power supply to Off then On.

When the unit is powang on,8888 5688 is displayed on the
output voltage and current displays.

2. Press the key combination of both OUTPUT ENABLE Main
button and OUTPUT ENABLE Aux button and hold
continuously for 3 seconds in order to execute.

If the flash fail alarm triggers, it is algmssible to reset the power
supply. The front panel should displF5L 5 r5.

3. Once areset has been triggered, the output voltage display
showsF5L Cir for 1 second.

The model number will be displayed for 1 second and then return
to normal mode.

After executing a rex, the power supply's settings are restored to the
default settings but retain the calibration dable3-9 lists the default
settings.

Table 3-9 Power Supply Default Settings

Pammeter Setting
Address 1

Data rate (Kbps) 9.6
Communication mode RS232
Vout setting oV

lout setting 0A
Output Off

AUX Out Off
Trigger Off

Ext. On/Off Polarity Negative
Auto start mode Off

AUX Auto start mode Off

OVP Maximum
UvP oV
Foldbad trigger None
Foldback delay 05s
Current Share Mode Controller
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Pammeter

Setting

Alarm Output Latches

263 (0Ox 107, all latches enabled)

Alarms Mask

2047 (Ox 7FF, all enabled)

Interlock Disabled
Voltage Analog Programming Off
Voltage APG Scale 10V
Current Analg Programming Off
Current APG Scale 10V
Voltage Output Protection Off

(except M10 Option: always On)

Current Output Protection

Off
(except M10 Option: always On)
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Using Multiple Power Supplies

A WARNING: Shock hazard

There is a shock hazard at tbad when using a power supply at an output
greater than 40V or a combined output of greater than 40V. To protect pe!
against accidental contact with hazardous voltages created by a series
connection, ensure that the load, including connectlmarsno live parts whic
are accessible. Also ensure that the insulation rating of the load wiring a
circuitry is greater than or equal to the maximunecombinedutput voltage ¢
the power supply.

>

CAUTION: Equipment damage

Do not connect power suligs from different manufacturers in parallel or ir
series.

>

CAUTION: Equipment damage

The remote programming inputs are internally referenced to the power s
negative output. Do not connect remote programming ground lines to the
supply's psitive output.

3-44

You can operate power supplies of the same model with the
outputs in series to obtain increased load voltage or with the

outputs in parallel to obtain increased current, also called current

sharing. Split supply operation gives you tweaitise outputs, or a
positive and a negative output. See Figutedh page3-45. When

using multiple supplies in series or parallel, they will not meet the

single unit specifications in this Manual.
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+ [
Power Supply
- 3—
— | v
Common
Load
—a |-V
T —
Power Supply
- 3_

Figure 3-4  Split Supply Operation
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Configuring Multiple Supplies for Series Operation

A maximum of two power supplies of the same rating can be connected
in series to increase the output voltage.

A CAUTION: Equipment damage

When two power supplies are connected in series, they should be progre
to the same output voltage to prevent damage to the lower voltage supp!
short circuit condition.

Load Considerations

A CAUTION: Equipment damage

Use properly rated diodes to peot the power supply from damage while
driving inductive loads..

INDUCTIVE LOADS:

To prevent damage to the power supply from inductive kickback,
connect a diode (rated at greater tha
current) across the output. Conndw tathode to the positive output

and the anode to return. Where positive load transients, such as back

EMF from a motor may occur, a second diode in series with the output is
recommended to protect the power supply.

BLOCKING and FREE WHEELING DIODES:

ThePeak Reverse Voltage ratings should be a minimuri3air@es the
power supply maximum output voltage. The Continuous Forward
Current rating should be a minimum of 1.5 times the power supply
maximum output current. Heatsink may be required. There alsdenay

a need for higher voltage rated parts, dependent on load circuit design
and inductor values.

Connecting to the Load in Local Sensing Mode

Connect the negative)(output terminal of one power supply to the
positive (+) output terminal of the next poveeipply. See Figuré-5 for
a representation of series operation.
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J1.2+L.S
J1.14S

POWER
SUPPLY #1

J1.6-S
J1.5-18

1]

J1.2+LS

POWER
SUPPLY #2

J1.5-LS

LOAD

Figure 3-5 Series Operation

|
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Connecting to the Load in Remote Sensing Mode

Connect the negative) (output terminal of one power supplytte
positive (+) output terminal of the next power supply. The more
positive supply's positive sense line should connect to the positive
terminal of the load (or distribution point). Its return sense line
should connect to the connection between the tits ahthe same

spot as the negative supply's positive sense line. The return sense
line of the negative supply should be connected to the return of the

load. See Figurd-6.

A CAUTION: Equipment damage

Do not connect sense lines through relays.

]

J1.2+LS
J1.1+S

+

POWER
SUPPLY #1

J1.6-S

J1..‘|)—-II.S
]

J1.2+LS
J1.1+8

POWER
SUPPLY #2

J1.6-S

J1.5-LS

LOAD

bt

]

Figure 3-6 Load Connections in Remote Sensing Mode
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Configuring Multiple Supplies for Current Sharing Operation

(APG Method)

Up to four power supplies can be connected in parallel to increase the
output currentOne of the units will operate as the master unit and the
remaining units will operate as slave units controlled by the master unit.
The master unit uses the analog programming lines to set the output
voltages and currents of the slave units to matchuiisuo.

In remote digital operation, only the master unit can be programmed
remotely while the slave units that are connected remotely will only
provide voltage, current and status readback information.

In APG current sharing topologies, only the mastert wain be
programmed using any of the input methods (front panel, remote digital,
or analog programming control). The slave unit(s) voltage and current
output(s) are determined by the master unit through the REF _| input to
each slave unit. The readback wgsiany of the monitoring methods
(front panel display, user monitor lines or SCPI measure commands) of
each unit (master or slave) will provide individual unit status, not
system status.

Important: If current sharing is not being used, the unit mustdrdigured as
controller. Failure to do so will result in unpredictable operation.

Setting up the Controller Unit

M37043001 Rev J

Set the output voltage of the master unit to the desired voltage. Program
the current set point of the master unit to the desired loadrtiget

point divided by the number of parallel units. During operation, the
master unit operates in Constant Voltage mode, regulating the load
voltage at the programmed output voltage. Send the Current share SCPI
command or use the following instructiciesprogram front panel

current share setup:

1. With the 9position mode control at the PGM position, press
the rotary Adjust/Enter control.

rE is displayed on the output voltage display.

2. Turn the rotary Adjust/Enter control to selZirr~5hAr and
press the Adjust/Eat control.

C5hkr is displayed on the output voltage display.

3. Turn the rotary Adjust/Enter control to selLon in the
output current display.
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4. Press the rotary Adjust/Enter control to commit the setting.

The SCPI command (s) for these instructions are:
[[[]SOU Rce[<channel>]]:COMBIine:CSHare[:MODE]

Setting up the Slave Units

The output voltage and current of the slave units should be programmed
to maximum value. During parallel operation, the slave units operate as
a controlled current source following the cofigounit's output current.

All slave units must be configured with the SCPI command to enable
current sharing, or use the following instructions to program front panel
current share setup:

1. With the 9position mode control at the PGM position, press
the rdary Adjust/Enter control.

rt is displayed on the output voltage display.

2. Turn the Adjust /CLurrShArpandpoessr ol t
the Adjust/Enter control.

C5hr is displayed on the output voltage display.

3. Turn the rotary Adjust/Enter control to seléa.f in the
output current display.

4. Press the rotary Adjust/Enter control to commit the setting.

The SCPI command (s) for these instructions are:
[[:]SOURce[<channel>]]:COMBine:CSHare[:MODE]

Important: The slave unit discussed here is not the same as the remdec
slave described in chapter 5.

Setting Over Voltage Protection (OVP)

The master unit's OVP should be programmed to the desired OVP level.
The OVP of the slave units should be programmed to a higher value
than the master OVP. When the controller wstiuts down, it will
program the outputs of the slave units to zero volts. If a slave unit shuts
down, only that unit would shut down and the remaining slave units
would supply all the load current if possible.
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Setting Foldback Protection

Foldback prote@dn is only available on the master units as the
slaves operate in constant current mode. They should never
crossover into constant voltage mode. If foldback is triggered on
the master unit, when its output shuts down, it will program the
slave unit's outyst to zero volts.

Connecting to the Load in Local Sensing Mode (Parallel
Control Method)

Connect the power supplies in parallel to obtain a single output
supply with a higher output current set point. Set all of the outputs
to the same voltage before contireg the positive (+) and negative

(-) terminals in parallel. The total current available is the sum of
the maximum currents of each power supply.

AEA

Ji1 a2 W5 J16
+SNS LS -LS =SNS
+ \
MASTER PSU
J1.17 J1.16 = .\
REF_I CSH
Shielded| Twisted Pair PO o
To other slaves 1 LOAD
-
DD -
J1.17 J1.16
|~
REF_I CSH
2 + /
SLAVE PSU
_4/
J1.1 J1.2 J1.5 J1.6
+SNS +LS -LS -SNS

(VW

Figure 3-7 Load Connections in Local Sensing Mode
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Connecting to the Load in Remote Sensing Mode (Parallel

Control Method)

+SNS

JA a2 M5 416
+SNS +LS -LS -SNS
MASTER PSU [ess
MAT I8 "~
REF |  CSH

Shielded Twisted Pair
L
To other slaves

AT U116
REF_| CSH L~
et sl
SLAVE PSU
A 2 A5 J16 =
+SNS +LS LS -SNS

—SNS

+SNS

LOAD

w0

Figure 3-8 Load Connections in Remote Sensing Mode (Parallel

Control Method)
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Analog
Programming (APG)
and Isolated Analog
Programming
(ISOL)

Chapter 4, Analog Programming (APG) and Isolated Analc
Programming (ISOL), provides information and procedures
analog and isolated analog programming of the power sup



AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Introduction

The rear panelannectors J1 and J3 provide an option to control and
monitor the output of the power supply with analog signals. Connector
J1 provides a noisolated analog interface where all signals are
referenced to the negative output terminal of the power supply.
Comector J3 is an isolated interface and also provides an isolated
auxiliary voltage output to aid analog programming.

Analog Programming (APG) of Output Voltage and Output
Current

Analog programming allows control of the power supply's output
voltage, outpticurrent or both to be controlled from analog input
sources. As the programming source is varied within the
configured analog programming rangel(® v ol t s/ kq max) ,
power supply's output varies proportionally over its output range.
For example, if yoset the programming scale to 10 V voltage
source and apply 5 V to the programming pins, the power supply
will be programmed to 50% of the output capability for your power
supply.

While analog programming mode is configured, you will not be
able to make gdstments to the set points from the front panel or
through the remote interfaces.

The front panel will display AnPr in the output current display

when the Qosition mode control is turned to VOLTS or AMPS

positions for the parameter(s) that are configucebe controlled

by analog programming. If an adjustment of a parameter controlled

by APG is attempted -B28bettiggsa SCPI ¢
Conflictd error wildl be pushed ont

Using analog programming requires that you make connections
the Isolated Analog Programming Connector or Analog
Programming Connector on the rear panel of the power supply.
Dependi ng on ReanPanell@ondeetbrson858 e i
Watt Model® o n 1-pardredr PaneConnectorson1500 and

1700 Watt Mceld o n 1-page
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Remote Programming Options
Analog Monitor Signals

M37043001 Rev J

There are four monitor lines for analog programming the pin name and
the relatd APG mode, which are listed frable4-1. All of these lines

are provided to give analog feedback. The output from these monitor
lines is a value scaled to the Analog Programming level set for the
corresponding analog programmitype. For example, the voltage
monitor and isolated voltage monitor lines are both scaled to the analog
programming level that is set in the VAP mode.

Table 4-1 Monitor Lines

Related APG Mode Reference Line [Connector
Name

Nonlsolated Voltage Analog ProgramminfVOL_MON J1.13

Isolated Voltage Analog Programming [IS_MON_VOL J3.5

Nortlsolated Current Analog ProgramminCUR_MON J1.14

Isolated Current Analog Programming |IS_MON_CUR |J3.10

Important: Analog ontrol monitor lines will reflect the output of the powe
supply even when the unit is not set to operate in analog programming n

Important: Isolated monitor lines are only valid when isolated analog
programming modes are used for the respectiltag®e and current control. |
local (front panel) control is used or n@olated APG is used, these values
be inaccurate and should not be used for monitoring. Conversely, if isola
APG is used, the neisolated monitor lines will be inaccurate.
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Auxiliary Outputs

4-4

The auxiliary outputs are an additional isolated source. The
auxiliary output has two outputs: +5 V output on J3.9 and a +15 V
output on J3.11. The auxiliary output operates independently of the

main output. It is enabled or disabledrfréhe front panel by

pressing the OUTPUT ENABLE Aux button. When the Aux

output is enabled, the OUTPUT ENABLE Aux button is

illuminated. Like the main output of the power supply, the Aux
al so has the abilityOtputAdat ost art
Start Mode (Auto Restadt) o n 3-pra g duxifiary Auto Start

Moded o0 n 3-p8dogdetails on controlling this feature.
Table4-2 provides a summary of the options available for

programming output voltage and current set point using an analog

source.

Table 4-2 Remote Programming Options

For nore
Control of... Programming Scale info...
Output voltage |2-10V Voltage source (adjustable) See pagéd-10.
Current set point|2-10V Voltage source (adjustable) See pagd-12.
Output voltage |2-10k q Re s i st i v ebles o|See pagd-15.
Current set point|2-10k @ Resi st i ve s 0|Seepagd-17.

1. The resolution can be adjusted in increments of 0.1 volts.

M37043001 Rev J
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Analog Programming (APG) Connector J1

The APG connector is an 4#n connector. See Figurel4

+SNS
+LS
-Ls
-SNS

The APG connector provides access to the following functions:

1
1

Jumper

Sense control
Analog programming and monitoring.

Jumper

IR

peboobouooonoooono

OOOOOOOOOVWOOOOOOO® ®

REF_|
CSH

com

EXT_CC_CV

CUR_MON

VOL_PR

VOL_MON

CUR_PR

CUR_RES_PR
VOL_RES_PR

Figure 4-1 APG Connector Terminals

Table 4-3 APG Pins and Functions J1
Pin Reference Function
J1.1 [+SNS Positivg+) Sense N

- ;r Jumper. Factory default condition.
J1.2 |+LS Positive(+) Local Sens
J1.3 |[-NC
J1.4 |-NC
J1.5 |-LS Negatie (-) Local Sens N

, ? Jumper. Factory default condition.

J1.6 |-SNS Negative-) Sense
J1.7 |COM Analog Common |[Same as power supply negative serS&l§)
J1.8 |COM Analog Common |Same as power supply negative serS&l§)
J1.9 |VOL_PR Analog Voltage Programming Input
J1.10 |CUR_PR Analog Gurrent Programming Input
J1.11 |VOL_RES PR Voltage Resistive Programming Input
J1.12 |CUR_RES PR Current Resistive Programming Input

M37043001 Rev J
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Pin Reference Function

J1.13 |VOL_MON!? Voltage Monitor. The scale of this output is set by the APG vo
input range selected (see Importantenioélow).

J1.14 |CUR_MON Current Monitor. The scale of this output is set by the APG cu
input range selected (see Important note below).

J1.15 |EXT_CC_cCV External CC/CV. Indicates the state of the operate mode. Wt

CV mode, logic high is outpund when in CC mode, logic low
output. Logic is TTL/CMOS compatible.

J1.16 |CSH Current Share. Used to hook up units for current sharing. Ou
from master unit. Slave units should be left open.

J1.17 |REF_| Current Reference Input. Slave input fromreat share output ¢
the master unit.

J1.18 |NC

1. Important: Norsolated monitor lines are only valid in local control, digital remote and
nortisolated analog programming modes for the respective voltage and current control. If isolated
analog programming is used, the isolated monitor lines should be used as thisalated

monitoring lines will not accurately reflect the output state of the power supply.
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Making Control Connections

A CAUTION: Equipment damage

Before making connections from extergatuits to the Analog Programmin
Connector, turn the front panel power switch to Off and wait until the fror
panel displays are not illuminated.

A CAUTION: Equipment damage

Program/monitor signal and return are internally connected to the power
negative output-8). Do not attempt to bias these away from that potentia

To connect the output wires to the APG and DC output connector:

1. Insert a 3/32 inch sldtead screwdriver into the
orangecolored box of the connector until the end of the
springis reached. See Figure24

2. Hold the connector open and insert the applicable output
wire.

3. Remove the screwdriver.

Figure 4-2 Inserting Screwdriver into Spring Terminal Block

Figure 4-3 APG and DC Output Connector
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Wiring

A WARNING: Shock hazard

There is a potential shock hazard at the output when using a power suppl
rated output greater than 60 V. Use load wiring with a minimum insulatio
rating equivalent to the maximum output voltage of the power supply. Fo
example, select TEW, 10%, 600 V wiring for use with a 600 V 1.4 Amp or
Amp power supply.

For most connectors and jumpers, use any suitable wire such as 20
to 26 AWG stranded wird-or lowest noise performance, use
shielded twisted pair wiring of 20 to 26 AWG of the shortest length
possible. Ground the shield to pin J1.7 (analog common) on the
Analog Programming Connector or to the chassis via one of the
Analog Programming Connectscrews.

4-8 M37043001 Rev J



Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Analog Programming Mode

For more details about connections for your particular model, see
fiRear Panel Connectors on 850 Watt Modlelso n 1-pax g e

fiRear PangConnectoron1500 and 1700 Wattbtelsd on page
1-9.

A CAUTION: Equipment damage

The program/monitor signal and return are internally connected to the pc
supply's negative output. Do not attempt to bias these away fronotieatigl.
S e dMakihg Control Connectiods o n 4-p.ag e

Analog Programming With External Voltage Source
The pin numbers are describedliable4-3 on pagel-5.

+
J1.9

Figure 4-4 Programming Output Voltage using an External Voltage
Source

J1.10

J1.7

Figure 4-5 Programming Output Current using an External Voltage
Source
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Voltage-Controlled Voltage APG Setup
Activating APG Voltage Mode

To activate APG voltage mode using an external voltage source:

1.

Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the me control is already
at the VAP position.

UAPr is displayed on the output voltage display.

Turn the rotary Adjust/Enter control to seltin 15 (voltage
source from no#isolated connector).

Press the rotary Adjust/Enter control to commit the selected
mode.LE L is displayed on the output voltage display.

Once the desired level has been selected, press the rotary
Adjust/Enter control to commit the change.

The display will return to the normal display.

Deactivating APG Voltage Mode

4-10

To deactivate the APG voltage mode:

1.

Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

UAPr is displayed on the output voltage display.
Turn the rotary Adjust/Enter control to selnanE.

Press the rotst Adjust/Enter control to commit the change.
The display will return to the normal display.
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Query for Analog Voltage Input Level

Quick Tip Remote
operation uses these
SCPI commands. See
page5-1.

M37043001 Rev J

To query for analog voltage input level from nonisolated input:

1.

Turn the 9position mode control to the VAP position or ges
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

UAPr is displayed on the output voltage display.

If the mode is currentlnanE then select any other APG

mode. If this step is done, be sure to restore the APG setting to
nonE When the operation is complete. Otherwise, do not
rotate the rotary Adjust/Enter control to keep the current APG
mode.

Press the rotary Adjust/Enter control to select the APG mode.

The output voltage display should reLE_ L and the output current
display will dsplay APG level.

Press the rotary Adjust/Enter control to return to normal
mode.

If the APG mode was modified in step 2, execute the
procedure to deactivate the APG voltage mode.

The SCPI commands for these instructions are:

[]

SYSTem[<channel>] : REMote: SOURc¢ :VOLTage] <?|LOCal

|[AVOLtage|lAVoltage|ARESistive|lAResistive>

[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel[:VOLTage]
[:ISOlated]

[:[IMEASure[<channel >][:SCALar]:APRogram[:VOLTage][:DC]?
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Voltage-Controlled Current APG Setup
Activating APG Current Mode

To activate APG current mode using an external voltage source:

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter carol if the mode control is already
at the CAP position.

CAFr is displayed on the output voltage display.

Turn the rotary Adjust/Enter control to select sollin /5
(Voltage source from neisolated connector).

Press the rotary Adjust/Enter control to commitgbkected
mode.LE [ is displayed on the output voltage display.

Select the input source level using the rotary Adjust/Enter
control.

Once the desired level has been selected, press the rotary
Adjust/ Enter control to commit the change.

The display will retun to the normal display.

Deactivating APG Current Mode

4-12

To deactivate the APG current mode:

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter control if the mode control is already
at the CAP position.

CAPr is displayed o the output voltage display.

Turn the rotary Adjust/Enter control to selnonE.

Press the rotary Adjust/Enter control to commit the change.
The display will return to the normal display.
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Query for Analog Current Input Level

Quick Tip Remote
operation uses these
SCPI commands. See
page5-1.

M37043001 Rev J

To query for analog current input level from non-isolated input:

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter control if the mode control is already
at the CAP position.

CAPr is displayed on the output voltage display.

If the mode is currentlnanE then select any other APG

mode. If this step is done, be sure to restore the APG setting to
nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/ Enter control to keep the current
APG mode.

Press the rotary Adjust/Enter control toestithe APG mode.

The output voltage display should re.£ [ and the output
current display will display APG level.

Press the rotary Adjust/Enter control to return to normal
mode.

If the APG mode was modified in step 2, execute the
procedure to deactivategi\PG voltage mode.

The SCPI commands for these instructions are:

[]

SYSTem[<channel>] : REMote: SOURc¢ :VOLTage] <?|LOCal

|[AVOLtage|lAVoltage|ARESistive|lAResist ive>
[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel: CURRent
[:ISOlated]

[[IMEASure[<channel>][:SCALar]:APRogram:CURRent[:DC]?
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Analog Programming With External Resistor

The pin numbers are describedliable4-3 on pagel-5.

J1.9
J1.11

J1.7

Figure 4-6  Programming Output Voltage using an External Resistor

J1.10
J1.12

J1.7

APG Connector

Figure 4-7 Programming Output Current using an External Resistor
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Resistive-Controlled Voltage APG Setup

To activate APG voltage mode using an external resistor:

1.

Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP paition.

UAP- is displayed on the output voltage display.

Turn the rotary Adjust/Enter control to sel-~ !5 (resistor
source from no#isolated connector).

Press the rotary Adjust/Enter control to commit the selected
mode.LE U is displayed on the output voltagisalay.

Select the input source level using the rotary Adjust/Enter
control.

Once the desired level has been selected, press the rotary
Adjust/Enter control to commit the change.

The display will return to the normal display.

Deactivating APG Voltage Mode

M37043001 Rev J

To deactivate the APG voltage mode:

1.

Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

UAP- is displayed on the output voltage display.
Turn the rotary Adjust/Enterontrol to selecronE.

Press the rotary Adjust/Enter control to commit the change.
The display will return to the normal display.
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Query for Analog Voltage Input Level

To query for analog voltage input level from nonrisolated input:

1. Turn the 9position mo@ control to the VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

UAPr is displayed on the output voltage display.

2. If the mode is currentlnonE then select any other APG
mode. If this step is done, be sio restore the APG setting to
nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/Enter control to keep the current APG
mode.

3. Press the rotary Adjust/Enter control to select the APG mode.

The output voltage display should reLE_ L and the output current
display will display APG level.

4. Press the rotary Adjust/Enter control to return to normal
mode.

5. If the APG mode was modified in step 2, execute the
procedure to deactivate the APG voltage mode.

Quick Tip Remote The SCPI commands for these instructions are:

operation uses these

CPI commands. See [[] SYSTem[<channel>] : REMote: SOURcg :VOLTage] <?|LOCal

page5-1. |[AVOLtage|lAVoltage|ARESistive|lAResistive>
[:1SYSTem[<channel>]:COMMunicate:APRogram:LEVel[:VOLT age]
[ :ISOlated]

[[IMEASure[<channel>][:SCALar]:APRogram[:VOLTage][:DC]?
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Resistive-Controlled Current APG Setup

To activate APG current mode using an external resistor source:

1.

Turn the 9position mode control to the CAP position to press
the rotary AdjusEnter control if the control knob is already
at CAP position.

CAFr is displayed on the output voltage display.

Turn rotary Adjust/Enter control to sele-~ !5 (voltage
source from no#solated connector).

Press the rotary Adjust/Enter control to commit thected
mode.LE [ is displayed on the output voltage display.

Once the desired level has been selected, press the rotary
Adjust/Enter control to commit the change.

The display will return to the normal display.

Deactivating APG Current Mode

M37043001 Rev J

To deactivate the G current mode:

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter control if the mode control is already
at the CAP position.

CAFr is displayed on the output voltage display.
Turn the rotary Adjust/Enter control to selnanE.

Press the rotary Adjust/Enter control to commit the change.
The display will return to the normal display.
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Query for Analog Current Input Level

Quick Tip Remote
operation uses these
SCPI commands. See
page5-1.

4-18

To query for analog current input level from norisolated input:

1.

Turn the 9position mode control to the GAposition or press
the rotary Adjust/Enter control if the mode control is already
at the CAP position.

LAFr is displayed on the output voltage display.

If the mode is currentlnanE then select any other APG
mode. If this step is done, be sure to restore the #dting to
nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/ Enter control to keep the current
APG mode.

Press the rotary Adjust/Enter control to select the APG mode.

The output voltage display should re.£ [ and the output
current display will display APG level.

Press the rotary Adjust/Enter control to return to normal
mode.

If the APG mode was modified in step 2, execute the
procedure to deactivate the APG voltage mode.

The SCPI commands for these instructions are:

[[] SYSTem[<channel>] : REMote: SOURce:CURRent <?|LOCal
|[AVOLtage|lAVoltage|ARESistive|lAResistive>

[:1SYSTem[<channel>]:COMMunicate:APRogram:LEVel: CURRent
[:ISOlated]

[[JIME ASure[<channel>][:SCALar]:APRogram:CURRent[:DC]?
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Voltage and Current Readback
The pin numbers are describedliable4-3 on pagel-5.

+
J1.13

Figure 4-8 Voltage Readback Using APG Connector J1

Figure 4-9 Current Readback Using APG Connector J1

M37043001 Rev J
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Isolated Analog Programming Mode (ISOL)

S e &eafiPanel Connectors on 850 Watt Modlels pagel-7 fiRear
PanelConnectoron1500 and 1700 Watt btelsd o n 1-pfar ghere
details about connections.

AUX Output and Isolated Analog Programming (ISOL) Connector

The AUX Output and Isolated Analog Programming (ISOL) Connector
is a 15pin female DSUB connector. SE@ure4-10. All pins on this
connector are electrically isolated from the output of the power supply.

The AUX Output and ISL Connector provides access to the following

functions:

Function XG1500 and 1700 | XG850

Auxiliary +5V and+15V outputs standard standard
OUTPUT ENABLE Aux standard standard
Power On Status (output) optional standard
SD3d Shutdown (input) standard stardard
Interlock standard standard
ISOL programming and monitoring| optional standard

IS VOL PR M (g
IS_VOL_PR_C_U>— COM_ISOLATEL
IS_MON_VC AUX1&_ AUX2_(

| -

AUX1 (+5\ @ @ @ @ @ ISO_CUR_RES_P¥F

S_MON_CL COM_ISOLATEIL
0 DO
, ISO_VOL_RES_
INTER_LOCK AUX2 (+15V)
INTER_LOCR SD (Shutdan Main O/P)
H—
MAIN_PS_GOC

Figure 4-10 AUX Output and ISOL Connector Pinout
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Table 4-4 AUX Output and ISOL Connector Pins and Functions J3

Pin Reference Function

J3.1 |AUX_ON_OFF Auxiliary enable/disable

J3.2 |COM_ISOLATED Isolated Common (Isolated from Main Output and Communicati
Return wire for +5 V, +15 V Auxiliary Voltage.

J3.3 |IS_VOL_PR _VOL Isolated Analog Voltage Programming Input

J3.4 |IS_VOL_PR _CUR |[Isolated Analog Current Programming Input

J3.5 |IS_MON_VOL! Isolated Voltage Monitor. Scaled to the value of the Voltage An:
Programming Level.

J3.6 |COM_ISOLATED Isolated Comran (Isolated from Main Output and Communicatio
Return wire for control signals, monitoring and programming.

J3.7 |ISO_CUR_RES_PR |lIsolated Current Resistive Programming

J3.8 |[ISO_VOL_RES_PR |lIsolated Voltage Resistive Programming

J3.9 |+AUX 12 +5V Isolated Output

J3.10 [IS_MON_CUR Isolated Current Monitor. Scaled to the value of the Voltage Ane
Programming Level.

J3.11 |+AUX 2? +15V lIsolated Output

J3.12 |SD Shutdown. Input to power supply to disable output. This input hs
user selectable negative logperation via front panel or remote
digital input/output.

J3.13 |PS_GOOD PS_GOOD. Power supply output enabled.

J3.14 [INTER_LOCK1 Interlock. Dry contact type. Shorting pins J3.14 and J3.15 while
interlock functionality is enabled, will enable thetput of the powe
supply.

J3.15 |INTER_LOCK?2 Interlock

1. Important: Isolated monitor lines are only valid when Isolated analog programming modes are
used for the respective voltage and current control. If local control, digital control Gsalated

APG is used, the neisolated monitor lines should be used as the isolated monitor lines will not
accurately reflect the output state of the power supply.

2. Use unshielded cable up to 9.84 feet (3 m) length with-dhgisity DSub type connector and a
ferrite bead (FahRite part number 0443164251).

A CAUTION: Equipment damage

Do not drive or apply a voltage to pins J3.14 (Inter_Lock 1) or to pins J3.
(Inter_Lock 2).
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Making ISOL Control Connections

A CAUTION: Equipment damage
Before making conngions from external circuits to the Isolated Analog
Programming Connector, turn the front panel power switch to off and wai
the front panel displays have gone out.

For most connectors and jumpers, use any suitable wire such as 22
AWG stranded wireFor lowest noise performance, use shielded
twisted pair wiring of 22 AWG. Use the shortest leads possible. +5 V
and +15 V Auxiliary Output reference to pin 2 and 6 (isolated common)
on the ISOL Connector.

ISOL Programming With External Voltage Source
Thepin numbers are describedTable4-4 on paget-21.

+

J3.6

ISOL Connector

Figure 4-11 Programming Output Voltage using an Isolated External
Voltage Source

+

ISOL Connector

Figure 4-12 Programming Output Current using an Isolated External
Voltage Source
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Voltage-Controlled Voltage ISOL Setup

Activating ISOL Programming Voltage Mode
To activate ISOL programming voltage mode with an external
voltage source:

1. Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

“APr is displayed on the output voltage display.

2. Turn rotary Adjust/Enter control to selet! | 5 (voltage
source from isolated connector).

3. Press the rotary Adjust/Enter control to commit the selected
mode.LE U is displayed on the output voltage display.

4. Select the input source level using the rotary Adjust/Enter
control.

5. Once the desired level has been selected, press the rotary
Adjust/ Enter control to commit the change.

The display will return to the normal display.

Deactivating ISOL Voltage Mode

To deactivate the ISOL voltage mode:

1. Turn the 9position mode control to VAP position or press
the rotary Adjust/Enter control if the mode control is already
at the VAP position.

2. URPr is displayed on the output voltage display.
Turn the rotary Adjust/Enter control to selnonE.

4. Press the rotary Adjust/Enter control to commit¢hange.
The display will return to the normal display.
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Query for ISOL Voltage Input Level

To query for ISOL voltage input level from norisolated input:

1. Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if theotrol knob is already
at the VAP position.

UAPr is displayed on the output voltage display.

2. If the mode is currentlnanE then select any other ISOL
mode. If this step is done, be sure to restore the ISOL setting
to nonE when the operation is complete. Otherwise not
rotate the rotary Adjust/Enter control to keep the current
ISOL mode.

3. Press the rotary Adjust/Enter control to select the ISOL mode.

The output voltage display should reLE_ L and the output current
display will display ISOL level.

4. Press the rotary Adst/Enter control to return to normal
mode.

5. If the ISOL mode was modified in step 2, execute the
procedure to deactivate the ISOL voltage mode.

Quick Tip Remote The SCPI command for these instructions are:

operatlon uses these

SCPI commands. See [[1 SYSTem[<channel>] : REMote: SOURcé¢ :VOLTage] <?|LOCal
page5-1. |AVOLtagel|lAVoltage|ARESistive||AResistive>

[:1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
[[VOLTage][:ISOlated]

[[IMEASure[<channel>][:SCALar]:APRogram[:VOLTage] :ISO I
ated[:DC]?
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Voltage-Controlled Current ISOL Setup
Activating ISOL Programming Current Mode

1. Turn the 9position mode control to the CAP position or press
the rotary adjust/Enter control if the control knob is already at
the CAP position.

CAFr is displayed onhe output voltage display.

2. Turn the rotary Adjust/Enter control to selt | 5 (voltage
source from isolated connector).

3. Press the rotary adjust/Enter control to commit the selected
mode.LE [ is displayed on the output voltage display.

4. Select the input sourdevel using the rotary adjust/Enter
control.

5. Once the desired level has been selected, press the rotary
adjust/ Enter control to commit the change.

The display will return to the normal display.
Deactivating ISOL Current Mode

To deactivate the ISOL currert mode:

1. Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the control knob is already
at the VAP position.

2. L[APr is displayed on the output voltage display.
3. Turn the rotary Adjust/Enter control to selnonE.

4. Presghe rotary Adjust/Enter control to commit the change.
The display will return to the normal display.
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Query for ISOL Current Input Level

Quick Tip Remote
operation uses these
SCPI commands. See
page5-1.

4-26

To query for ISOL current input level from non -isolated input:

1.

Turn the 9position mode control to the CAP positionpoess
the rotary Adjust/Enter control if the control knob is already
at the CAP position.

LAFr is displayed on the output voltage display.

If the mode is currentlnanE then select any other ISOL

mode. If this step is done, be sure to restore the ISOL setting
to nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/Enter control to keep the current
ISOL mode.

Press the rotary adjust/Enter control to select the ISOL mode.

The output voltage display should re.£ [ and the output
current displg will display ISOL level.

Press the rotary adjust/Enter control to return to normal mode.

If the ISOL mode was modified in step 2, execute the
procedure to deactivate the ISOL voltage mode.

The SCPI command for these instructions are:

[]

SYSTem[<channel>] : REMote: SOURce:CURRent <? |LOCal

|AVOLtage|lAVoltage|ARESistive||AResistive>

[:1SYSTem[<channel>]:COMMunicate:APRogram:LEVel: CURRent
[:ISOlated]

[:[IMEASure[<channel>][:SCALar]:APRogram:CUR Rent
:ISOlated[:DC]?
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Analog Programming With External Resistor

The pin numbers are describedliable4-4 on paget-21.

J3.3
J3.8

J3.6

ISOL Connector

Figure 4-13 Programming Output Voltage using an Isolated External
Resistor

J3.4
J3.7

J3.6

ISOL Connector

Figure 4-14 Programming Output Current using an Isolated External
Resistor
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Resistive-Controlled Voltage ISOL Setup

Activating ISOL Programming Voltage Mode
To activate ISOL programming voltage mode using an external
resistor:

1. Turn the 9position mode control to the VAP position or press
the rotary adjust/Enter control if the control knob is already at
the VAP position.

UAPr is displayed on the output voltage display.

2. Turn the rotary Adjust/Enter control to sel~ | 5 (resistor
source from isolated connector).

3. Press the rotary adjust/Enter control to commit the selected
mode.LE U is displayed on the output voltage display.

4. Select tle input source level using the rotary adjust/Enter
control.

5. Once the desired level has been selected, press the rotary
Adjust/ Enter control to commit the change.

The display will return to the normal display.

Deactivating ISOL Voltage Mode

To deactivate he ISOL voltage mode:

1. Turn the 9position mode control to the VAP position or press
the rotary Adjust/Enter control if the control knob is already
at the VAP position.

2. URPr is displayed on the output voltage display.

3. Turn the rotary Adjust/Enter control toleet nonE.

4. Press the rotary adjust/Enter control to commit the change.
The display will return to the normal display.
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Analog Programmin¢APG) and Isolated Analog Programming (ISOL)

Query for ISOL Voltage Input Level

Quick Tip Remote
operation uses these
SCPI commats. See
page5-1.

M37043001 Rev J

To query for ISOL voltage input level from norisolated input:

1. Turn the 9position mode control to théAP position or press
the rotary Adjust/Enter control if the control knob is already
at the VAP position.

UAPr is displayed on the output voltage display.

2. If the mode is currentlnanE then select any other ISOL
mode. If this step is done, be sure to restordSd. setting
to nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/Enter control to keep the current
ISOL mode.

3. Press the rotary adjust/Enter control to select the ISOL mode.

The output voltage display should reLE_ L and the outpucurrent
display will display ISOL level.

Press the rotary adjust/Enter control to return to normal mode.

5. If the ISOL mode was modified in step 2, execute the
procedure to deactivate the ISOL voltage mode.
The SCPI command for these instructions are:

[[] SYSTem[<channel>] : REMote: SOURcé¢ :VOLTage] <?|LOCal
|AVOLtage|lAVoltage|ARESistive||AResistive>

[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
[}VOLTage][:IS Olated]

[:IMEASure[<channel>][:SCALar]:APRogram[:VOLTage]
:ISOlated[:DC]?
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Resistive-Controlled Current ISOL Setup
Activating ISOL Resistive-Controlled Current Setup

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter cordl if the control knob is already
at the CAP position.

CAPr is displayed on the output voltage display.

Turn rotary Adjust/Enter control to sele-_ | 5 (voltage
source from isolated connector).

Press the rotary Adjust/Enter control to commit the selected
mode.LE [ is displayed on the output voltage display.

Select the input source level using the rotary Adjust/Enter
control.

Once the desired level has been selected, press the rotary
Adjust/ Enter control to commit the change.

The display will return to the norméisplay.

Deactivating ISOL Current Mode

4-30

To deactivate the ISOL current mode:

1.

Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter control if the control knob is already
at the CAP position.

LAFr is displayed on the output vatie display.
Turn the rotary Adjust/Enter control to selnanE.

Press the rotary Adjust/Enter control to commit the change.
The display will return to the normal display.
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Analog Programmin§APG) and Isolated Analog Programming (ISOL)

Query for ISOL Current Input Level

To query for ISOL current input level from non -isolated input:

1. Turn the 9position mode control to the CAP position or press
the rotary Adjust/Enter control if the control knob is already
at the CAP position.

LAFr is displayed on the output voltage display.

2. If the mode is currentlnant then select any otheBOL
mode. If this step is done, be sure to restore the ISOL setting
to nonE when the operation is complete. Otherwise, do not
rotate the rotary Adjust/Enter control to keep the current
ISOL mode.

3. Press the rotary Adjust/Enter control to select the ISOL mode.

The output voltage display should re.£ [ and the output
current display will display ISOL level.

4. Press the rotary Adjust/Enter control to return to normal
mode.

5. If the ISOL mode was modified in step 2, execute the
procedure to deactivate the ISOL voltaged®.

Quick Tip Remote The SCPI command for these instructions are:
operatlon uses these
SCPI commands. See [[] SYSTem[<channel>] : REMote: SOURce:CURRent <?|LOCal
page5-1. |AVOLtagel|lAVoltage|ARESistive||AResistive>
[[]SYSTem[<c hannel>]:COMMunicate:APRogram:LEVel:CURRent
[:ISOlated]
[[IMEASure[<channel>][:SCALar]:APRogram:CURRent
:ISOlated[:DC]?
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AnalogProgramming (APG) and Isolated Analog Programming (ISOL)

Voltage and Current Readback (Isolated)
The pin numbers are describedliable4-4 on paget-21.

s
J3.5

J3.6

ISOL Connector

Figure 4-15 Isolated Voltage Monitoring

e
J3.10

ISOL Connector

Figure 4-16 Isolated Current Monitoring

Query Remote Control Source State

Quick Tip Remote The SCPI command for these instructions are:
operatlon uses these
SCPI commands. See [[]SYSTem[<channel>]:REMote:SOURce[:VOLTage]?

page5-1.
[[1SYSTem[<channel>]:REMote:SOURce:CURRent?
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Remote Operation

Chapter 5, Remote Operation, describes the remote
operation of the XG power supply via the communica

ports.



RemoteOperation

Introduction

In addition to the front panel interface, the XG can be remotely
controlled through the various remotgdrfaces. The XG implements

the SCPI standard as its command line interface for remotely controlling
the power supply. Additionally, a small subset of legacy commands has
been provided for ease of use and backwards compatibility. All of the
remote interfaes use the same command line interface.

This chapter is divided into two parts:

1 Hardware and Connection Setup provides information on how to
setup a connection to the different remote interfaces available on
the XG. The remote interfaces covered include2B2, R$485,

USB, and GPIBSeeSETTING UPLAN/ETHERNET in Sectionb
ACommunications Optiorts

1 Command Line Interface and SCPI explains how to send
commandgo the power supply using the SCPI commands and the
theory behind SCPI.

Hardware and Connection Setup

This section provides information on setting up the hardware and is
organized into setup for each hardware type. Once the setup has been
successfully compted, data can be sent to and responses received from
the power supply. Select which hardware interface to use and follow the
instructions and diagram for that hardware set up.

Configuring Remote Control Using RS-232

5-2

To configure remote control using R32:

1. Use the top J4 connector of the twpi RJ345 jacks, as
shown inFigure5-1, to connect to the R332 remote
interface.

2. Connect from PC to power supply using a cable that meets the
cabling specifications listed ihable5-1.
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~»UUUULY
0[ et

1

J4:
RS232 and R485 connectol
in port

9
i e
RS232 and R485 connectol

out port

N Sr——

) (

o O

Figure 5-1 Remote Control Connectors

Table 5-1 Remote Control Connector Pins and Functions J4 and J6

Pin Reference Direction Function

J4.1 [RX-232 Input RS232

J4.2  |TX-232 Output RS-232

J4.3 [RXD+ Input RS-485 receiving
J4.4  |RXD- Input RS-485 receiving
J45 |TXD+ Output RS-485 transmitting
J4.6 |TXD- Output RS-485 transmitting
J4.7 |GND T Ground

J4.8 [NC T )

J6.9 [NC ) i

J6.10 |NC i i

J6.11 |RXD+ Input RS-485 receiving
J6.12 [RXD- Input RS-485 receiving
J6.13 |TXD+ Output RS-485 transmitting
J6.14 |TXD- Output RS-485 transmitting
J6.15 |GND i Ground

J6.16 |NC i i

1. All references and directions indicated in this table are with respect to the
XG.
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RS-232 Communication Cable with RJ-45 to DB-9

Communication control cable with B8 connector (male) on the PC
side and R315 shielded connectan the power supply. The cable
length should be 9.84 feet (3 m)ems

Table 5-2 DB-9 Pinouts

Pin Name Description

1 NC No connection

2 RX Receive data Twisted
3 TX Transmit data pair

4 NC No connection

5 GND Ground

6,7,8,9 NC No connection

Table 5-3 RJ-45 Pinouts

Pin Name Description

1 RX Receive data Twisted
2 TX Transmit data pair
3,4,5,6 NC No connection

7 GND Ground

8 NC No connection
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5 1 %H -

- 2|
ooo0

°l3 o kK
DB9 Pinout O—Jﬁ( pom g
i o 5 GND 74
R X8

DB9 connector on PC RJ45 plug

Figure 5-2 RS-232 Communication Cable with DB9 Pinout
RS-232 Communication Cable with RJ-45 to DB-25

Communication control cable with BB5 pinout (male) on the PC side
and RJ45 shielded connectan the power supply. The cable length
should be9.84feet(3 m) orless

14 25

[?6000000000023

0O 0O 0O 0O 0O O o o o o o ?
11 [L13
Figure 5-3 DB-25 Pinout
Table 5-4 DB-25 Pinouts

Pin Name Description

1 NC No connetion

2 TX Receive data Twisted
3 RX Transmit data pair
4,5,6 NC No connection

7 GND Ground

8,9 NC No connection
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X
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GND

PEPLEEFTE
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I

11

l

12

(5255500 8 95590 %)
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Figure 5-4 RS-232 Communication Cable with DB25 Pinout
Completing the Setup

To complete the setup:

E Configure the XG to use tf282remote interface and set up the
terminal that will be used on the connected PC.

See t he s e cStlectngtbe Appnopriate | e d
Communication Pod o n 5-pda g € erminal Configuratioa
on pageb-21 for more details.
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Configuring Remote Control Using RS-485
RS-485 Communication Cable with RJ-45 to DB-9

Communication control cable WitDB-9 pinout (female) on the PC side
(seeFigure5-2) and RJ45 shielded connector on the power supply.

A CAUTION: Equipment damage
Figure5-5 shows arexample of wiring for NI RS485 communication
cabk with DB-9. Refer taheuser manual of yalcommunication card

before wiringthe cable

Table 5-5 DB-9 Pinouts

Pin Name Description
GND Ground
2,3 NC No connection
4 RXD+ Receive data Twisted
5 RXD- Transmit data pair
6,7 NC No connection
8 TXD+ Transmit data Twisted
9 TXD- Transmit data pair
Table 5-6 RJ-45 Plug Pinouts
Pin Name Description
1,2 NC No connection
3 TXD+ Transmit data Twisted
4 TXD- Transmit data pair
5 RXD+ Receive data Twisted
6 RXD- Receive data pair
7 GND Ground
8 NC No connection
o) 1 GND
o—+=—X %11
OT.—ﬁ D+ 2
o—H—X P — -
o—l-8 TXD+ S N\ RXD+
o 4 RXD+ / N\ RXQ °
ol e >R, ~ g
o 5 RXIg
== X118
DB9 connector on PC RJ45 plug

Figure 5-5 RS-485 Communication Cable with DB9
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RS-485 Communication Cable with Two RJ-45s

Use the top connector of the tweplh RI45 jacks, as shown in Figure
5-1, to connect to the R&85 remote interface. Communication cable
with two R345 shielded connectors (seigure 53) connecting the
master unito the slave unit. The cable length should be 9.84 feet (3 m)
orless The pinouts for the R45 plug on the master unit are the same as
described inMrable5-7.

Table 5-7 RJ-45 Plug ; Slave Unit

Pin Name Description

1,2 NC No connection

3 RXD+ Receive data Twisted

4 RXD- Receive data pair

5 TXD+ Transmit data Twisted

6 TXD- Transmit data pair

7 GND Ground

8 NC No connection

GND

1 X X1 1
2 X RXD+ RXD+ 12
3 RX® RX® 3
4 TXD+ TXD+ 4
S X X 5
6 6
i 7
8 X X8

Master unit (J6) Slave unit (J4)

Figure 5-6 RS-485 Communication Cable from Master to Slave Unit

Completing the Setup

To complete the setup:

E Configure the XG to use the 485 remote interface and setup the
terminal that will be used on the connected PC

See sect i Betedingahe AppropriadedCaniinication
Pord o n 5-p4a g @ernminal Configuratiod o n 5-pl&og e
more details.
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Configuring Remote Control using the USB Connector

The power supply can be controlled from a remote terminal using a
USB interface. The standard USB connector is located on the rear panel
of both the XG 850 Watt model, as showrFigurel-3 on

pagel-7 and the XG 1500 ah1700 Watt models, as shownFigure

5-6 on pageb-8. Use a standard USB shielded cable up to 9.84 feet (3 m)
in length. Cable must be connected directly to the controlling computer;

Note: XG supportsonly 1 USB connection at a time. XGwill not
operate through a USB hub.

Setting Up the PC to Use the USB Connection
Installing USB to Serial Converter and Serial Port

To set ughe connection, you'll need to download the latest driver from
Future Technology Devices International Ltd. or from
www.programmablepower.com.

To download and install a virtual COM port (VCP) driver:

1. Go towww.programmablepower.comand navigate to the
XG product web page.

2. Click the download link to download the driver.

3. Download the appropriate virtual COM port (VCP) drivers
for your operating system (with enhanced BM series
support).

Create a folder GETDI.
Unzip files from the archive into this folder.

Connect your device to a spare USB port on your computer.
(The unit will not operate if connected to a USB hub)

The Found New Hardware Wizard automatically launches, as
shown inFigure5-7.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install a device diiver for a
hardware device.

To continue, click Next.

< Back Cancel I

Figure 5-7 Found New Hardware Wizard
7. Click Next.

8. On the I nsta
for a suitab
Next. SeeFigure5-8.

[ 1 Har dware Device Drive
l e driver for my device

Install Hardware Device Drivers !‘s

A devwice driver is a software program that enables a hardware device to work with ‘?
an operating system.

Found New Hardware Wizard:

This wizard will cornplete the installation for this device:

@w UUSB Serial Port

A device diiver is a software program that makes a hardware device work. “Windows
needs driver files for your new device. To locate driver files and complete the
installation click Next.

What do you want the wizard to do?

{¥" Search for a sutable driver for mydewce[recommendedI

™ Display a list of the known drivers for this device so that | can choose a specific
driver

< Back l Nest > ! Cancel ﬂ

Figure 5-8 Install Hardware Device Drivers
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9. Inthe Locate Driver Files dialog box, in the field Optional
Search Locations, select Specify A Location and click Next.

10.On the next screelrTDeatandtdblei ¢kl e p

OK.
1. On t he next screen, sel ect AnDri ver F
click Next.

12. In Completing the Found Nettardware Wizard, sefgigure
5-9, click Finish to complete the installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

\> USB High S peed Serial Converter

Windows has finished installing the software for this device.

To close this wizard, click Finish.

TR

< Back Cancel I

Figure 5-9 Completing the New Hardware Wizard

This completes the first part of the installation during which the USB to
serial converter is installed. The second part involves the installation of
a serial port, which should follow automatically once the cdeve
installation is complete. Installation of the serial port does not require
any user intervention.

Verifying Installation

Once the installation of the serial port has completed, verify that the
installation has been successful by looking under Deviedder of the
System Properties screen. The device should have installed as a USB
Serial Port (COMXx) attached to USB High Speed Serial Converter.
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To verify that the device has been installed:

1. In Control Panel, go to System, click the Hardware tab and
click on Device Manager.

2. On the View menu, select Devices by Type.

3. To change the virtual COM port properties, select the USB
Serial Port and then Click Properties.

This allows you to change serial port properties such as data rate
(bps) and data bits. You aaso able to change the COM port
which is assigned to your device.

4. Click the Port Settings tab, then click Advanced.

. Dovice Managar (- =1x]

| File acn view  Help

RN EEIEIEIEY. T 1

0B PCSMUEL L—_lw Dl AUUL PUL DO USE Upen HOSC Loncroner
5§ Advanced Cerfiguration and Powsr In :

B-§ Microsoft ACP-Comgiant System E% USE Root Hub

ACPIFixed Feallre BAICO

ACP Soep Bt E]% USB High Speed Serial Converter
: Y | ISE Serial Port (COM4)

.58 AND Curondtm) Processor
FClbus
B C-Msdie ACIT Audo Devicel

|9 1ECE 602,11 Vielss Co 1.8 S5 7001 BT ba | ISR Minen Hosk Cankealler
=553 PCI Modem
E P 9’;7\271 host CAU bridoe:

5% LS3 Roct Hub
- U3 High Spced Seria)

&4 557001 PC Lo LSS Open Host Controler
-5 L155 Root Hub

-4 55 7001 PCT to LIS Open Host Controler

i..5% U3 Roct Hub

543 5 7002 U39 2,0 Erhanced Host Controler

i3 U53 2,0 Rock Hub

-3 55 900 PCT Fast Ethernet Adapter

- 55 Accelerared Graphics Port

=y S5 PC1IDE Contraller

) ? SIS PCT ko I5A bridge

Audio Codecs -
- Legacy Audo Diivers

@ Legacy video Capture Devicss
@, Media Convtel Deviss i

Figure 5-10 Device Manager
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Communications Port (COM1) Properties

Driver Resources

Bits per second: %9500 V
Data bits: |8 v
Parity: %None "

Stop bits: 1 v

Flow control: %None v

Advanced... ] [Bestore Defaults

[ 0K ]I Cancel ]

Figure 5-11 Communications Port (COM1) Properties
5. Inthe COM port list, scroll to the required COM port.

Advanced Settings for COM1 @@
Use FIFO buffers (requires 16550 compatible UART)
-
Select lower settings to correct connection problems. -
-Cancel
Select higher settings for faster performance.
Receive Buffer. Low (1) ! J High(14)  [14)
Transmit Buffer. Low (1) ¢ J High(16)  (16)

COM Port Number: ’

Figure 5-12 Completing the new hardware wizard
6. Click OK.

Ensure that you do not select a COM port which isaaly in use.
This selection is particularly useful for programs, such as
HyperTerminal, which only work with COM1 through to COM4.
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Complete the Setup

To complete the setup:

E Configure the XG to use the USB remote interface and set up the
terminal that willbe used on the connected PC.

S e &eleitting the Appropriate ConunicationPod@ o n 5-p4a g e
a n derminal Configuratiod o n 5-plédogneoredetails.
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GPIB Connector (Optional)

The power supply can be programmed from a remote terminal using a
General Purpose Interface Bus (GPiterface

The GPIB interface is ani8it parallel data bus having a host of bus
commands for synchronization andtopone megabyte data transfer
rate. Use standard IEE#86, 26 AWG GPIB cable up to 3 m length.

GPIB Pin Description

The GPIB port is a 2pin, special GPIB female connectdable5-8
identifies the pin names and describes tinefynctions.

Table 5-8 GPIB Pin Description (J2)

Pin# | Name | Function Note

1 DIO1 DIO1 Data

2 DIO2 DIO2 Data

3 DIO3 DIO3 Data

4 DIO4 DIO4 Data

5 EOI End of Identify Control

6 DAV Data Valid Handshake
7 NRFD Not Ready for Data Handshake
8 NDAC | No Data Accepted Handshake
9 IFC Interface Clear Control

10 SRQ Service Request Control

11 ATN Attention Control

12 - Shield Chassis

13 DIO5 DIO5 Data

14 DIO6 DIO6 Data

15 DIO7 DIO7 Data

16 DIO8 DIO8 Data

17 REN Remote Enable Control

18 - DAV Return Chassis

19 - NRFD Return Chassis
20 - NDAC Return Chassis

21 - IFC Return Chassis

22 - SRQ Return Chassis

23 - ATN Return Chassis
24 - Signal Ground Chassis

Communication with Your Device

This section pvides information on selecting the GPIB interface as the
communication port used on thewer supplyand it also provides an
example of how commands can be sent and received. The details of the
IEEE 488.2 and SCPI status reporting register structuctea aomplete

list of commands available can be found later in this section.
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Selecting a Communication Port

To select the GPIB as the communication port:
1. Turn the 9position Mode control to PGM.
rEisdisplayed in the output voltage display.

2. Turn the rotanAdjust/Enter control to select ti&b
communication port.

3. Press the rotary Adjust/Enter control.
Addris displayed on the output voltage display.

4. Turn the rotary Adjust/Enter control to select the desired
address between 1 to 30. For the purpose otttample, 10
will be selected.

5. Press the rotary Adjust/Enter control to commit the new
address.

6. Click Scan For Instruments on the GPIB Explorer toolbar so
that the power supphwill be found (sed-igure5-13).

Important: Thisset i on uses the National
communicate with theower supply This is for demonstration purposes ol
Any software that is capable of addressing a GPIB device and sendi
receiving text could be used in its place. Consult y@RIB card manufactur
to see if they provide an equivalent program.
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€ GPIBO (PCI-GPIB) - Measurement & Automation Explore

Eile Edic View Tools Help

= My System
Data Meighborhood
(= &l Devices and Interfaces

[ Instrument 0
B NIPCI-6250 "Devt”

A Network Devices

9 Mistellaneous VIS4 Resources
X1 PRI System (Unidentified)

i Serisl & Parallel

44 Scales

-5 Software

) i) I Drivers

Y Remote Systems

GPIB InterFace Properties

| [ Restore Defaults ™, Scan for Instruments

Interactive Control 4% NI Spy

Name
B Interface Information
GPIE Hardware Madel
Serial Mumber
1F Address
General Settings
GPIE Interface ID
Primary Address
Secondary Address
System Contraller
110 Timeout
Autopoling
Termination Settings
Send ECI at End of Write
Terminate Read on EO5
EOS Byte
5-bit EO5 Compare
ek EOL with EOS on Write:
dvanced Settings
H5488 Cable Length
Parallel Poll Duration
Assert REN when SC

Bus Timing

Value

PCI-GPIB
00BB48+A
Mot Applicable

GPIED v
0 ~
Hone: -

0 (Dissbled) v
]

2(sbOnser) v

Connected Instruments

Instrumert PAD

& Instrument 0 1

SAD Identification
Mone  Ametek, XG 600-1.4, SN# 1104400207, 1,14 Build 27, 02/12/09; G...

Fropetiss

5% Hide Help |
o | (9] A

GPIB
Interface
Basics

Use the drop-
dovm lists,
checkboxes,
=nd text boxes
to change the
GPIB board
ssttings. Selact
Save vhen the

ssttings ars

the Restore =
Defaults

button te

change the

board settings

to = standard

set of values

Changes to
board settings
do not affect

before the
settings are
2pplied to new
andles

Note By
default, yc ¥
|

< >

GPIB Board
Settings

This section
rovides =
to all GPIB
bozrd ssttings.
Some settings
such as
Hardvzre
Model and
Serial Number
ars for
infarmation

changed, vhile
others such as
Interface 10 3

I
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Figure 5-13 Scanning for Instruments

7. In the right window, click on Instrument O and review the
device properties. Sdeigure5-14.
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5-18

) Irstyume vl 0 - Measurement [ Latsmation [aplarer

Bl Gl Yew [och bel

[ontoration_——___ [LRE O T T s

5 2 18y Sysken
o ]
= WP Drvioes ad ot mims
o B G (P

L
AP0 T

& Seriad Paralel
& Sl e

i P P2 Satuen (Uriceniifind)

har ok e | 2 2|
W Fricury Adiew []

B Secoradery Ao S GPE

W sderuifcaton Bawith | XTI B BI0.0, SN GOSAASINA, 1, 14 Bl 1T, M0 Instrument
M rteri e I ° Basics

What do you
want is dot

b el
F lnarpcooy
b Sasnoa i

ST
B

i ¥

GFE
Inskrusment
Sattings

0 Anias [ VR P

Figure 5-14 Instrument Properties

8. Click Communicate with Instrument in the GPIB Explorer
toolbar. (SeeFigure5-14).

NI-488.2 Communicator appears.

9. Inthe Send String box of the MI88.2 Communicator
window, type *IDN? and click the Query button.

Important: If you press Enter while typing the string to be sent, thé38.2
Communicator program will exit.

10. The String Received window in the lower hdlflre NI-488.2
Communicator window will show the ID string for the
instrument.

The ID string indicates the model, serial number, firmware version
as well as the GPIB card firmware version.
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Ethernet/LAN (ENET) Connector (Optional)

The power supply also cdoe programmed from a remote terminal

using the Ethernet (ENET). If your power supply is configured with the
Ethernetoptionp | eas e r e f €ommunicatiSns Odtioom 6
page6-1 of this mamal.

For connecting the power supply to ENET, use a LANIR&Nd RH#A5
STP. Use a standard &5 and R#5 crosscable, Cat 5.

Multiple Power Supply Connections to RS-485 Bus

Up to 30 units may be connected to the485 bus. The first unit

(master unitconnects to the controller via any appropriate port, and the
other units (slave units) are connected with the4BS bus via the J6
connector. All units connected together should also have unique
multichannel addresses.

A standard straighthrough R3M45 Ethernet network cable can be used to
provide the connection between the power suppliesFigeee5-13.

RS-232
RS-485
usSB
GPIB
(remrey ENET
RS-485 RS-485
'£ ;‘ ’£ ;‘ =
IN ouT IN ouT IN ouT
J4 J6 J4 J6 J4 Jé
Power Supply #1 Power Supply #2 Power Supply #3(
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Figure 5-15 Multi Power Supply Connection to RS485 Bus
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Multiple Power Supply Setup

Master Setup:

E Configure the master XG by selecting the communication interface
you wish to use to communication with the Master and follow the
setup instruction in this chapter.

Slave Setup:
1. Turn the 9position mode control to PGM.
rE is displayed in the output voltage display.

2. Turn the rotary Adjust/Enter controltoselécd 8 5L 6 i f t he
master is using LAN mode, otherwise seL A~ and press
the control to enter the setting.

3. Set a uni quMultichdndel Address SetBiag e o i
page5-25.
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Terminal Configuration

Data Format

The terminal program allows serial communication with the power
supply. To use a terminal program, set it up using the parameters from
the following sections. If yowish to use HyperTerminal, see
fiHyperTerminab o n 5-pldogimstructions setting it up.

Serial data format is 8 bit, one stop bit. No parity bit. Flow control:
none.

End of Message

HyperTerminal

Theend of message is the Carriage Return character (ASCII 13,
0x0D).The power supply ignores the Line Feed (ASCII 10, 0x0A)
character.

The HyperTerminal program is a standard windows program and can be
found inStart >All Programs >Accessories>=Communications
>Hyper Terminal.

Setting up a HyperTerminal connection

M37043001 Rev J

To set up a HyperTerminal connection:

1. When HyperTerminal opens, it will immediately enter the
New Connection wizard.

If you don't already have a connection saved, continue.

If you do, dick cancel and then open the fmeisting connection and
skip the remaining steps in this procedure.

2. Enter a name.

Include the name of the interface you are intending to use for the
connection as part of the name.

3. Click OK.

4. Select the COM port that is coected to the interface you
wish to use to connect to the XG.
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5-22

This is the COM port that you have your serial cable hooked up to
or in the case of USB the one that was configured to be used in the
FDTI software.

Click OK when done.

Setup the data formattbe u s eRhtaFdBeae din pag e
5-21for details.

Set up the Hyper terminal you will need to configure the
properties.

Click File>Propertiesto bring up the connection properties
dialog and clickon the Settings tab.

USB Properties @

| Connect To| Setings

Function, armow, and ctrl keys act as |
& Teminal keys O windows keys

Backspace key sends |
O i+ O Del & Chl+H, Space, Cti+H

Emulation:

‘ ANSI v l Teminal Setup...

Telnet terminal 1D: ANSI

Backscroll buffer lines: | 500 : ‘

[[] Play sound when connecting or disconnecting ‘

[ Input Translation... ] ’ ASCIl Setup... ]

[ 0K H Cancel ]

Figure 5-16 USB Settings

9.

Fill out the following selections in the connection properties
dialog:

Terminal keys

Ctrl+H, Space, Ctrl+H.

On the Emulation list, select ANSI.

10. Click on the ASCII Setup button to bring up the ASCII Setup

dialog.
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20x]
-~ ASCH Sending
Iv Send lineends wih line feeds

¥ Echotyped characters localy
Line deley: {301 milizaconds.

Chamclerdaley |0 miliseconds,

— ASCI Reciving

v Append lineleeds 1o incoming line ends
™ Forca incoming dototo 7Rt ASCH
v Vg ines that excead termingl width

I Ok, I Cancel

Figure 5-17 ASCII Setup
11. Check the following boxes:
Send line ends with line feeds.
Echo typed characters locally.
Append line feeds to incoming lireads.
Wrap lines that exceed terminal width.
12. Change the Line delay to 30 milliseconds.
13. Click OK in the ASCII Setup window.
14. Click OK in the Properties window.

HyperTerminal has now been configured to communicate with the XG.
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Selecting the Appropriate Communication Port
Five ports are available for remote digital programming and readback:

7 RS232
1 RS485

17 USB

17 GPIB (optional)

1 ENET (optional)

To select a communication port:
1

. Turn the 9position mode control to PGM.
rE is displayed in the output voltage display.

2. Turn the rotary Adjust/Enter control to select one of the
communication port232,485,GPIB, USB, LAN

LOCL Locis also an available option which lets you lock the front
panel to prevent the settings from being changed.

Important: The remote interfacthat was previously configured when the Ic
lock setting was activated will still be available for remote control while tt
front panel is locked.

Data Rate Setting (Kbps)

The data rate setting is available for-B® and RS185 protocols only.
Fouroptional rates are possible: 9.6 (default), 19.2, 38.4, and 57.6 kilo
bits per second (Kbps).

To select thedesiredrate:
1. Turn the 9position mode control to PGM.
rE is displayed in the output voltage display.

2. Turn the rotary Adjust/Enter control to sel@8R (RS232) or
485 (RS-485) communication ports.

3. Press the rotary Adjust/Enter control.

HEPS is displayed on the output voltage display and the currently
set data rate is displayed on the output current display.

4. Turn the rotary Adjust/Enter control to seléot desired data
rate.

5. Press enter to commit the new data rate.
The multichannel address setting will now be configured.
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Multichannel Address Setting

The power supply multichannel address can be set to any address
between 1 to 30. All units that are cewted together via the RE32 or
RS-485 connector must have a unique multichannel address.

M37043001 Rev J

To set the address:

1.

Select the appropriate communication port as deschibed
fiSelecting the Appropriate CaonunicationPod on page
5-24.

If more than one unit has the same multichannel address when
connected through the RBB5 connector, then collisions are
possible, resulting in garbled responses to queries.

Press the rotary Adjust/Enter control.
Addr is displayel on the output voltage display.

Turn the rotary Adjust/Enter control to select the desired
multichannel addredsom 1 to 30.

Press the rotary Adjust/Enter control to commit the new
address.
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Remote Interface Addressing

5-26

All commands must be issued witlmailtichannel address or the device
must be selected using the:

*adr or :SYST[<channel>]:COMM[:MCH]:ADDR commands.

Once a device is selected all commands sent without a multichannel
address will be handled by the selected device. The use of multichannel
addresses supersedes the selected device as the destination for a
message. For more details on how multichannel addresses affect
responses, sé@ble 5-9.

To change the selected device simply issuedthe or:SYST

[<channel>] :COM  M[:MCH]: ADDR command with a different
multichannel address. The previously selected device will be deselected
and the new device will be selected. From that point on, all messages
without a multichannel address will be destined for the newly selected
device. It is possible to deselect all devices by using the aforementioned
commands with the broadcast address, 0.

The SCPI Commands for these instructions are:

[[1SYSTem:COMMunicate[:MCHannel]:ADDRess <address>

or
*ADR <address>

Where:

<address> is the mtithannel address of the device to be selected. The
address is an integer value from 1 to 30.
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Multichannel Commands Explained

The use of multichannel addressing allows you to send messages to one
device, more than one device or to all devices. Any of¢hmte

interface types can be used to send a multichannel command through the
device that is physically connected to the PC to all the devices, provided
that all other devices are connected to via thelBSsbus. In order to

use multichannel addressingetietup of the wiring should be

compl et ed a Multighle Bowar Supply Conneatiorfs to
RS485Bu® on 5pPage

All SCPI commands in the XG support the use of multichannel
addressing; howevgonly one device can respond to a message.
Responses will be sent according to the conditions set datbile5-9.

Table 5-9 Rules for Multichannel Responses

Condition Response Exanple
No multichannel Only the device selected [SYSTem:VERSIion?
address used using the*adr or

:SYST[<address>]

:COMM[:MCH]:ADDR
commands will respond.
Single multichannel | The device addressedtime|SYSTem2:VERSion?
address specified |command will respond
regardless offiit has been

selected.
ALL or broadcast [Only the device selected |:SYSTem
multichannel using the *adr ALL:VERSion?
address specified |or :SYST[<channel>].C
OMM[:MCH]:ADDR or

commands will respond. If{:SYSTemO0:VERSion?
none of the devices have
been selected then no
response will baeen.

Multiple Only the device selected |SYSTem
multichannel using thetadr or 1,2,4,5,6:VERSion?
addresses specified|:SYST[<address>]
:COMM[:MCH]:ADDR
commands will respond. If
none of the device have
been selected then no
response W be seen.
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5-28

Multichannel commands are particularly useful for configuring groups
of devices that require identical configurations.

The SCPI Commands for these instructions are:

[:J<root command> <ALL|addr1>[,[ ]<addr2>][,[
J<addr3>][,...]:<command> <parameter>

For example:

sourl, 2, 3, 7:volt 4.5
syst4,5,6:oper:enab 255
sourALL:volt 5
outputO:stat on

Note: ALL and 0 do not work for querry commands (ie.
SOURALL:VOLT?, MEAS:VOLT?, SOUR:CURR?, MEAS:CURR?)
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Status Reporting in SCPI

M37043001 Rev J

The status reporting implemented in the XG is primarily dictated

by the SCPI standard. This section provides a high level review of
the standard status reporting required by SCPI and then covers the
XG specific reporting that is implemented witlihe SCPI status
reporting framework.

Figure5-18is taken from the SCPI 99 standard and shows the
minimum status reporting requirements for a SCPI compliant
device.

Throughout this chapter, figures are used to explain the

relaionship between the registers, enable/disabling register and

their summary bits. The figures use four logical symboils to
demonstrate the relationship between

represents | ogical not or compl ement
blok represents the |l ogical AND opera
represents the | ogical OR o0 p efatai-0n .

logical OR of all the bits from the enable register. The model has
several ellipses which are there to indicate that the pattern of logic
shown is repeated for all bits in the registers. 5
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Waiting for TRIGger Summ ~ |
Waiting for ARM Summa ™|

5-30

Device Dependent Err

QUEStionable Status

VOLTag —
CURRel —
TIME —
POWe —|
TEMPerature |
FREQuen« —|
PHAS

MODulatior |

CAlLlbratio _|
Available to designi _|
Available to designc _| 14
Available to designi — 12
Available to designi — 13
INSTrument Summa — 14

ammwmmhwm—-ol
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Command Warnir — 15

OPERAation Status

CALlbratin —
SETTir —
RANGIn —
SWEepin ]
MEASurin —|
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Figure 5-18 SCPI Status Reporting Model
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Status Registers Model from IEEE 488.2

The IEEE 488.2 registerbiewn in the bottomectangle ofigure5-18
follow the IEEE 488.2 model for status registers. The IEEE 488.2
register only has enable registers for magkhe summary bit$igure
5-19 shows the details on the relationsbietween the mask/enable
registers and the summary bits. Sections describing the bits for both
registers willfollow Figure5-19.

Error/Event Queue Status Fla

QUEStionable SCPI Registel

Summary Bit
OPERational SCPI Register
Summary Bit
Standard Status Byte
Event Statu Regster MSS
Register SUTSTaTV
(SESR) SESR - [
Summary D
- Bit -1
—» 0 —— 2
-1 L L——» 3 -
- 2 - 4 I
-3 5 /
> 4 > 6 /
—» 5 ‘L »®)
—» 6
L7 Status Byte
Enable Registe
SERS Enab
Register 0 —
1 ——‘
01— ) |
11— 3
2 — S — 4 —
3 5
4 6l ‘
5 — 7
6
L7

Figure 5-19 |EEE 488.2 Register Model
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Status Byte

The Status byte register contains the STB and RQS (MSS) messages as
defined in 488.1. You can read the status byte register using a 488.1
serial poll or the 488.2 *STB? common command.

The *STB? query causes the device to send the conteris 8tatus
Byte Register and the Master Summary Status (MSS) summary
message. The *STB? query does not alter the status byte, MSS, or RQS.

Table 5-10 Status Byte Summary Register

Bit

Bit |Weight |Bit Name Descrigion

0 1 Reserved Reserved

1 2 Reserved Reserved

2 4 Error/Event Queue (ERRSet if any errors are present in the Error/Event queue

3 8 Questionable Status Set if any bits are set in the Questionable Status Eve
Register (QSR) register.

4 16 Messagevailable Indicates whether the output queue is empty. MAV is
(MAV) TRUE if the device is ready to accept a request from

controller.

5 32 Standard Event Status | A summary of the Standard Event Status Register.
Summary (ESB)

6 64 Request ServiceRQS) / |Not Implemented / MSS indicates that the device has
Master Status Summaryleast one reason for requesting service.
(MSS)

7 128 Operation Status Regisf{Present if a bit is set in the Operation status register.
(OSR)

Error/Event Queue (ERR)

This bit is TRUE if any errors are present in the Error/Event Queue.

Questionable Status Register Summary (QSR)

This bit is TRUE when a bit in the Questionable Event Status Register is
set and its corresponding bit in the Questionable Status Enable Register
is TRUE.
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Message Available (MAV)

This bit is TRUE whenever the power supply is ready to accept a request
by the Digital Programming Interface to output data bytes. This
message is FALSE when the output queue is empty.

Standard Event Status Summary (ESB)
This bit is TRUE when a bit is set in the Standard Event Status Register.

Master Summary Status (MSS)

This is caused by one of the following:

Status Byte bit 0 AND Service Request Enable Register bit 0
Status Byte bit 1 AND Service Request Enable Reditdr

Status Byte bit 2 AND Service Request Enable Register bit 2
Status Byte bit 3 AND Service Request Enable Register bit 3
Status Byte bit 4 AND Service Request Enable Register bit 4
Status Byte bit 5 AND Service Request Enable Register bit 5
StatusByte bit 7 AND Service Request Enable Register bit 7.

= =4 =4 =4 o -a -

Request Service (RQS)

RQS is TRUE if the Service Request Enable Register has a bit set and
there is a corresponding bit within the Status Byte.
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Operation Status Register Summary (OSR)

This bit is TRUEwhen a bit in the Operation Event Status Register is set
and its corresponding bit in the Operation Status Enable Register is set.

Service Request Enable Register

The Service Request Enable Register allows you to select the reasons
for the power supply tssue a service request. The Service Request
Enable Register allows you to select which summary messages in the
Status Byte Register may cause service requests.

To clear the Service Request Enable Register sl . A cleared
register does not allostatus information to generate a service request.

For example:

Sending'SRE8 sets bit 3 of the Service Request Enable Register. This
will cause the Summary bit of the Questionable Status register (bit 3) in
the Status Byte to generate a service requessage whenever it gets
set . Stat&sB¢ge fio n 5-pdogdetails.)

Command:

*SRE <Service - Request - Enable>, *SRE?

The SCPI equivalent for multichannel use:
[[]STATus[<channel>]:SREQuest[ :ENABIe] <status - enable>
[[1STATus[<channel>]:SREQuest[:ENABIle?]

Query the Status Byte

The status byte query will return the contents of the status byte register

and the MSS (Master Summary Status) message. The response is in the

format of a weighted demial value representing the status byte register

and the MSS message (bit 6). Thus, the response to *STB? is identical to

the response to a serial poll except that the MSS message appears in bit

5 in place of t IoEtusBASE e SPHge . ( See 0
details.)

Command:
*STB?

SCPI equivalent:
[[ISTATus[<address>] :SBYTe[:EVEN({] ?
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Standard Event Status Register (SESR)

The standard event status register sets bits for specific events during
powe supply operation. All bits in the standard event status registers are
set through the error event queue. The register is defined by IEEE 488.2
register and is controlled using 488.2 common commands: *ESE,
*ESE?, and *ESR? as well as SCPI aliases foriahahnel use.

Standard Event Status Enable Register

The Event Summary Enable command determines which bits in the
Standard Event Status Register are summarized in the Event Summary
Bit (ESB) of the Status Byte. This register will be cleared at power up.
To enable events, you must make the logical sum of all values for the
events that you to be reported and send this parameter in decimal
format.

SeeTable5-11 for values for the events to be enabled in
<statusenable> parameter.

Forexample, sending *ESE 16 sets bit 4 of the Standard Event Status
Enable Register. This will cause the Event Summary bit (ESB) in the 5
Status Byte to be set whenever the Execution Error bit (bit 4) in the

Standard Event Status Register gets set.

Command:
*ESE <status - enable>, *ESE?

The SCPI equivalent for multichannel use:
[[]1STATus[<channel(s)>]:STANdard:ENABIe <status - enable>
[[ISTATus[<channel(s)>]:STANdard:ENABIe?

Standard Event Status Register Query

The Standard Event Status Register query aligwsto determine the
current contents of the SStaadardar d Event
Event Status Register (SESR) Reading this register ¢

Command:
*ESR?

The SCPI equivalent for multichannel use:
[[]ISTATus[<channe I(s)>]:STANdard[:EVENT1]?
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Operation Complet
Not User

Query Erra

Device Dependent Err
Execution Erro
Command Errc

Not Used!

Figure5-20 summarizes the Standard Event Status Register.

SESR

Standard Event] Summary

Status Register Bit
(SESR)

Status Byte
Regster

MSS
Summary
Bit

Not Uset

Not Use(

Error/Event Queea Statu:
Flag

QUEStionable Stat

Summary B

N WN—=O

Figure 5-20 Summary of Standard Event Status Register

Table 5-11 Standard Event Status Register

Bit Bit Weight |Bit Name Description

0 1 Operation Complete Set if * OPC command has been received and al

(OPC) pending operations have been completed.

1 2 Request Control (RQC)|Not implemented. Ahays set to O.

2 4 Query Error (QYE) Not implemented.

3 8 Device Dependent Erro|Set if there is a deviespecific error.

(DDE)
S e ®eviteSpecific Error Lisb o n Bpfarae
list possible error codes and descriptions.

4 16 Execution Error (EXE) |Set if a program data element, following a heade
was evaluated by the power supply as outside of
legal input range, or is otherwise inconsistent witt
power supply's capabilitieSuggests that a valid
program message could not be properly executes
to some power supply condition.

S e &xedcution Error List o n Bg farqdist of
possible error codes dmlescriptions.

5 32 Command Error (CME) [Set if an IEEE488.2 syntax error has been detect
the parser, an unrecognized header was receive(
group Execute Trigger was entered into the input
buffer inside an IEEE 488.2 program message.
S e €oniinand Error List o n B fara éist of
possible error codes and descriptions.

6 64 User Request (URQ) |Not Implemented

7 128 Power ON (PON) Not Implemented

815 |N/A Reserved Reservd for possible future use by IEEE. Bit valu
are reported as zero.

5-36
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Operation Complete

The Operation Complete command causes the power supply to generate
the operation complete message in the Standard Event Status Register
when all pending operations haleen finished. See bit OTiable5-11

for more details.

Command:
*OPC, *OPC?

Wait-to-Continue Command

M37043001 Rev J

The Waitto-Continue command prevents the power supply from
executing any further commands or queries until the
no-operaton-pending flag is TRUE.

Command:
*WAI
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Standard SCPI Register Structure

All registers except the SERS and Status registers will have the
following structure which control how they report status information. In
all subsequent figures that have SCPI registhis structure will be
condensed down into a single block to simplify the figures. The
simplified block will show a 1bit register andhe summary bit. See
Figure5-21 for details on the structure used for each standard SCPI

register.
Positive Transitio
Mask
(0]
1=
2 —
3 —
4 —
5 |—
6 —
7 -
8 —
9 —
— 10— ; Summary
Conqmon 1= IEvent Reglstel I Enable | Bit
Register 12— Dosistos
13— - =
Condition o] 14— C') 0 Y
Source h:1_ 15— ";- ;_
=) ol -
Sl —
-+ 3 — 3
- 3 — e
JiF O ar r
-5 — el 6 }—
o - 7 - i
-7 Negative 8 8 —
-8 - Transition Mask N 9 —
: 1% — — 10— 10—
0 -1 1M
- 11— o 12— 12—
4 2 sk sE
— = 14— 14—
> 14— 4 — : 15| Never Used |45 | _ Never Used
- 15— NeverUsed |5 — e
G 6
7
8
9

3
Loli Bl Bl e DA

Never Used

Figure 5-21 SCPI Register Model
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OPERation Status Register

The operation status register is a standard SCHiitX6gister which
contains information about conditions which are pathe power

supply's normal operation. The Operation Status data structure has the
operation status register and two sabisters to represent shutdown

and protection shutdown. Each of the-segisters is summarized in a
summary bit.

Figure5-22r epr esent s t he Operation Status d
represents the logical summation/or of bits in a regiStedle5-12,

Table5-13, andTable5-14 descrbe the meanings of each bit as well as

the bit number and bit weight.

STATus:OPERation:SHUTdown:PROTectioI

Over VOLTage —| 0
Under VOLTage — 1
Over CURRent — 2
NotUsed —1 3
AC Off 4
Over TEM Perature —{ 5
Not Used 6
Foldback —| 7 @
Fan Failure —] & [—
Not Used 9
Not Used —|10
NotUsed —|11
Not Used —{12 STATus:OPERation:Skdbin 5
Not Used —13
Not Used —{14
Not Used —]15 [— Never Used PROTection Summary—] 0 |
INTerlock—{ 1
Not Used—] 2
External Shutdown—{ 3
Not Used—{ 4
Not Used— &
Not Used— 6 [——>
Not Used— 7 @—
Not Used—] &
Not Used— @
Not Used—{ 10 - i
Not Used— 11 | STATus:OPE Ration
Not Used—{ 12
“g: 82:5_ = CALibrating—g ]
14 Not Used
Not Used— 15 | Never Used Not Used —] ;
Not Used—] 3
Not Used — 4
Not Used -] 5
. ion - Not Used
STATus:OPE Ration :CSH are Not Used —] g N To Status
Not Used ] g Byte Bit 7
MASTer SLAve —] 0 | L SHUTdown Sun?mari_ g
Not Used —] 1 ¢ Local Lock— 10
Not Used — 2 = urrent Share Summary | 1 ¢
-3 Constant Voltage Mode__] 15
Not Used _ ] 5 Constant Current Mode —] 13
Not Used PROGram Runnin
—5 g 14
Not Used Not Used
—6 — 15 |— Never Used
Not Used _1 @_ —
NotUsed _{ g
NotUsed g
Not Used —] 1p
Not Used —] 11
Not Used — 12
NotUsed — 13
Not Used — 14
Not Used — 15 |— Never Used

Figure 5-22 Operation Status Register Fanout
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Table 5-12 OPERation StatusRegister

Bit Bit Weight [Bit Name Description

0 1 CALibrating Indicates that the supply is in CALibration Mode.

1 2 SETTling Not implemented

2 4 RANGing Not implemented

3 8 SWEeping Not implemented

4 16 MEASuring Not implemented

5 32 Waiting for Arm Not implemented

6 64 Waiting for Trigger Not implemented

7 128 CORRecting Not implemented

8 256 Not Used Not Used

9 512 SHUTdown Summary |Reflects the summary of the SHUTdown
SubRegister.

10 1024 Local Lockout Front panel lockout

11 2048 Current Shar&ummary |Reflects the summary of the CSHare SRdyister.

12 4096 Constant Voltage Mode|Reflects the output mode of the supply.

13 8192 Constant Current Mode|Reflects the output mode of the supply.

14 16384 Program Running Indic.ates if an Autosequenceogram is currently
running.

5-40

The operation shutdown status register describes the cause of the power
supply shutting down the output. More than one bit may be active and

multiple actions will be required to restart the unit. The protection
shutdown sufegister indicates which protection mechanisms have
caused the power supply to shutdown.
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Table 5-13 OPERation SHUTdown Status Register

Bit Bit Weight |Bit Name Description

0 1 PROTection Reflects the summangyf the PROTection
subregister.

1 2 INTerlock The power supply is shut down by INTerlock sigr

2 4 Not Used Not Used

3 8 External Shutdown The plower supply is shut down by External Shutd
signal.

Table 5-14 OPERation SHUTdown PROTection Status Register

Bit Bit Weight |Bit Name Description

0 1 OVP Over Voltage protection has tripped.

1 2 UVP Under Voltage protection has tripped.

2 4 OCP Over Current protection has tripped.

3 8 Not Used Not Used

4 16 AC Off AC failure protection has tripped.

5 32 OTP Over Temperature protection has tripped.
6 64 Not Used Not Used

7 128 Foldback Foldback protection has tripped.

8 256 Fan Fan failure protection has tripped.
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Current SHare Sub-Register

This registe shows the state of the current share configuration, which
can either be set through the front panel Current Share Config menu, or
through the SCPI command.

Important: If current sharing is not being used, the unit must be
configured as a controlleraiure to do so will result in unpredictable
operation.

The SCPI command (s) for these instructions are:
[[:[]SOURce]:COMBIne:CSHare[:MODE]

Table 5-15 OPERation CSHare Status Register

Bit Bit Weight |Bit Name Description

0 1 CONTroller The power supply is configured to be a Current S
CONTroller.

1 2 SLAVe The power supply is configured to be a Current S
Slave.

5-42
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Operation Status Register Commands
The response format for all register queries willlbdecimal notation.

Query Operation Status Register Event

SCPI command:
[[]STATus[<channel>]:OPERation[:EVENL]?

Query Operation Status Register Condition

SCPI command:
[[]STATus[<channel>]:OPERation: CONDition?

Enable Operation Status Register

SCPI command:
[[JSTATus[<channel>]:OPERation:ENABIle <status - enable>

Query Format:
[[]1STATus[<channel>]:OPERation:ENABIle?

Set Operation Status Positive Transition Filter

SCPI command:

[[]ISTATus[<channel>]:OPERation:PTRansition
<status - enable>

Query Format:
[[]STATus [<channel>]:OPERation:PTRansition?

Set Operation Status Negative Transition Filter

SCPI command:

[[ISTATus[<channel>]:OPERation:NTRansition
<status - enable>

Query Format:
[[]STATus[<channel>]:OPERation:NTRansition?
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Current Sharing Sub-Register Commands

Query Current Share Event

SCPI command:
[[]STATus[<channel>]:OPERation:CSHare[:EVENt]?

Query Current Share Condition

SCPI command:
[:]STATus[<channel>]:OPERation:CSHare:CONDition?

Enable Current Share Sub-Register

SCPI command:

[[]ISTATus[<channel>]:OPERation: CSHare:ENABIe
<statusenable>

Query format:
[[JSTATus[<channel>]:OPERation:CSHare:ENABIle?

Set Current Share Positive Transition Filter

SCPI command:

[[]STATus[<channel>]:OPERation:CSHare:PTRansition
<status - enable>

Query format:
[[]STATus[<channel>]:OPERati on:CSHare:PTRansition?

Set Current Share Negative Transition Filter

SCPI command:

[[]1STATus[<channel>]:OPERation:CSHare:NTRansition
<status - enable>

Query format:
[[]STATus[<channel>]:OPERation:CSHare:NTRansition?
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Shutdown Sub-Register Commands
Query Shutdown Event

SCPI command:
[[]1STATus[<channel>]:OPERation;:SHUTdown[:EVENT1]?

Query Shutdown Condition

SCPI command:
[[]STATus[<channel>]:OPERation:SHUTdown:CONDition?

Enable Shutdown Sub-Register

SCPI command:

[[]ISTATus[<channel>]:OPERation: SHUTdown:ENABIe
<status - enable>

Query format:
[[]STATus[<channel>]:OPERation:SHUTdown:ENABIle?

Set Shutdown Positive Transition Filter

SCPI command:

[[]STATus[<channel>]:OPERation:SHUTdown:PTRansition
<status - enable>

Query format:
[[]STATus[<channel>]:OPERation:SHUTdown:P TRansition?

Set Shutdown Negative Transition Filter

SCPI command:

[[ISTATus[<channel>]:OPERation:SHUTdown:NTRansition
<status - enable>

Query format:
[[]STATus[<channel>]:OPERation:SHUTdown:NTRansition?

M37043001 Rev J 5-45



RemoteOperation

Protection Sub-Register Commands

Query Protection Event

SCPI command:

[[]1STATus[<channel>]:OPERation:SHUTdown:PROTection[:EVE
Nt]?

Query Protection Condition

SCPI command:

[[]STATus[<channel>]:OPERation:SHUTdown:PROTection:COND
ition?

Enable Protection Sub-Register

SCPI command:
[[]ISTATus[<channel>]:OPERation:

SHUTdown:PROTection:ENABIe <status - enable>

Query format:
[[]1STATus[<channel>]:OPERation:SHUTdown:PROTection:ENAB
le?

Set Protection Positive Transition Filter

SCPI command:
[[JSTATus[<channel>]:OPERation:SHUTdown:PROTection:PTRa

nsition <stats - enable>

Query format:
[[]1STATus[<channel>]:OPERation:SHUTdown:PROTection:PTRa
nsition?

Set Protection Negative Transition Filter

SCPI command:

[[]ISTATus[<channel>]:OPERation:SHUTdown:PROTection:NTRa
nsition <status - enable>

Query format:

[[]STATus[<channel>]:OPERation:SHUT down:PROTection:NTRa
nsition?

5-46 M37043001 Rev J



Remote Operation

QUEStionable Status Register

The Questionable Status register is a standard SCPBIt i€gister that
stores information about questionable events or status during power
supply operation. That is, bits in these registers imdigate that the
output of the supply is of undesirable or questionable quality.

The Questionable Status data structure consists of a questionable status
register and two sukegisters representing the status of the voltage
outputs and temperature.

Figure5-23gives an overview of the Questionable Status data structure.

The A+0 represents the | ofgableal summat.
5-16, Table5-17, andTable5-18 describe the meanings of each bit as

well as the bit number and bit weight.
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STATus:QUEStionable:VOLTage

Over Voltage Protection (O\ —o]
Under Voltage Protection (UN — 1
Not Usec — 2
Not Uset —[ 3
Not Usec — 4
Not Ued —|
Not User ] &
Not Use( _| ;
Not Uset _| o
NotUset 49 STATus:QUEStionable
Not Uset 41
Not Uset —{ 12
Not Uset —{13 .
Not User — 14 VOLTag—| 0
Not Usei — 15 |— Never Used Not Usec—] 1
== Not Usec—] 2
Not Use( —] 3
TEMPeratur —| 4
Not Use( | 2
- Not Uset |
STATus:QUEStlonabIe:TEMPeratur% Not Use( | g @
Not Usec __| 9 |-
- Not Use« —{ 10
Over Temperature Protection (0" —| 0 Not Uset — 11
Not Use(—{ 1 Not Uset — 12 |—
Not Use(—| 2 Not Use( — 13
Not Use( ] 3 Not Usec — 14
Not Uset | 4 Not Usec — 15 [—Never Used
Not Usec ] 2
Not Uset | ? @
Not Uset _ | 8
Not Use« _| 9
Not Uset_| 109
Not Uset {11
Not Use(—{ 12
Not Uset— 13
Not Use(—{ 14
Not Use( —| 15 |— Never Used

Figure 5-23 SCPI QUEStionable Registers Fanout
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Table 5-16 QUEStionable Status Register

Bit Bit Weight [Bit Name Description

0 1 VOLTage Summary of Voltage Register
1 2 CURRent Not Implemented

2 4 TIME Not Implemented

3 8 POWer Not Implemented

4 16 TEMPerature Summary of Temperature Register
5 32 FREQuency Not Implemented

6 64 PHASe Not Implemented

7 128 MODulation Not Implemented

8 256 CALibration Not Implemented

9 512 Not Used Not Used

10 1024 Not Used Not Used

11 2048 Not Used Not Used

12 4096 Not Used Not Used

13 8192 Not Used Not Used

14 16384 Not Used Not Used

15 32768 Not Used Not Used
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VOLTage Sub-Register

This shows whether the present voltage level is over or under the
specified trip limit.

Table 5-17 QUEStionable VOLTage Status Regigr

Bit Bit Weight [Bit Name Description

0 1 OVP Over Voltage Protection
1 2 UVvP Under Voltage Protection

TEMPerature Sub-Register

This shows whether the temperature of critical components is near or
over the maximum operating temperature.

Table 5-18 QUEStionable TEMPerature Status Register
Bit Bit Weight |Bit Name Description
0 1 OoTP Over Temperature Protection

Reading Internal Temperature Measurements

5-50

Internal temperatures are measured by the chanhelfaao controller.

The XG 850 has one fan controller, FanO, with two channels, 0 and 1,
that each control a fan and measure temperature. The XG 1700 has two
fan controllers, Fan0 with two channels, 0 and 1, and Fanl with two
channels, 0 and 1 (four faratal).

The SCPI command (s) for these readings are:
DIAGnostic:MEMory:FAN<n>:READ #h0O<n>

Example: to read the temperatures in the XG 850,
DIAG:MEM:FANO:READ #h00 //this reads the 1st channel
DIAG:MEM:FANO:READ #h01 //this reads the 2nd channel

To read termeratures in the XG 1700 send either or both of the above
example commands for the channel(s) of the first fan, and maputin
place ofFANOto read the temperature measurements taken by the
channel(s) of the second fan.
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Questionable Status Register Commands

Query Questionable Status Register Event

SCPI command:
[[] STATus[<channel>] : QUEStionable [:EVENt] ?

Query Questionable Status Register Condition

SCPI command:
[[] STATus[<channel>] : QUEStionable : CONDition?

Enable Questionable Status Register

SCPI command:

[[JSTATus[<channel>]:QUEStionable:ENABIle
<status - enable>

Query Format:
[[JISTATus[<channel>]:QUEStionable:ENABIle?

Set Questionable Status Positive Transition Filter

SCPI command:

[[]1STATus[<channel>]:QUEStionable:PTRansition
<status - enable>

Query Format:
[[]1STATus[<channel>]:QUEStionable:PTRansition?

Set Questionable Status Negative Transition Filter

SCPI command:

[[1STATus[<channel>]:QUEStionable:NTRansition
<status - enable>

Query Format:
[[]1STATus[<channel>]:QUEStionable:NTRansition?
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Voltage Status Register Commands
Query Voltage Status Register Event

SCPI command:
[[]STATus[<channel>]:QUEStionable:VOLTage[:EVENt]?

Query Voltage Status Register Condition

SCPI command:
[[]STATus[<channel>]:QUEStionable:VOLTage:CONDition?

Enable Voltage Status Register

SCPI command:

[[JISTATus[<channel>]:QUEStionable:VOLTage:ENABle
<status - enable>

Query Format:
[[]ISTATus[<channel>]:QUEStionable:VOLTage:ENABIle?

Set Voltage Status Positive Transition Filter

SCPI command:

[[]STATus[<channel>]:QUEStionable:VOLTage:PTRansition
<status - enable>

Query Format:
[[]1STATus[<channel>]:QUEStionable:VOLTage:PTRansition?

Set Voltage Status Negative Transition Filter

SCPI command:

[[1STATus[<channel>]:QUEStionable:VOLTage:NTRansition
<status - enable>

Query Format:
[[1STATus[<channel>]:QUEStio nable:VOLTage:NTRansition?
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Temperature Status Register Commands

Query Temperature Status Register Event

SCPI command:
[[]1STATus[<channel>]:QUEStionable:VOLTage: TEMPerature
[:EVENt]?

Query Temperature Status Register Condition

SCPI command:

[[]STATus[<chan nel>]:QUEStionable:VOLTage: TEMPerature :
CONDition?

Enable Temperature Status Register

SCPI command:

[:[]1STATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
ENABIle <status - enable>

Query Format:

[[]STATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
ENABIle?

Set Temperature Status Positive Transition Filter SCPI command:

[[]STATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
PTRansition <status - enable>

Query Format:

[[JISTATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
PTRansition?

Set Temperature Status Negative Transition Filter

SCPI command:

[[JISTATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
NTRansition <status - enable>

Query Format:

[[JISTATus[<channel>]:QUEStionable:VOLTage: TEMPerature :
NTRansition?
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SCPI Error/Event Queue

The error/event queue contaitesms that include a numerical and
textual description of the error or event. Querying for the full queue item
(for example, with SYSTem: ERRor [ :NEXT] ?) will return a response
with the following syntax:

<Error/ Event Number >, A<Error/ Event
Description>;< Optional Device Dependent I nfo>h

The <Error/event_number> is a unique integer in the rai3@5 68,

32767]. All positive numbers are instrum&gpendent. All negative
numbers are reserved by the SCPI standard with certain standard error/
event codes desbed in the SCPI 1999 standard document. The value,
zero, is also reserved to indicate that no error or event has occurred.

The second parameter of the full response is a quoted string containing
an <Error/event_description> followed by optional <Dexigpendent

info> text. Each <Error/event_number> has a unique and fixed <Error/
event_description> associated with it.

The maximum string length of <Error/event_description> plus
<Devicedependent_info> is 255 characters.

As errors and events are detectedytare placed in a queue. This queue
is first in, first out. If the queue overflows, the last error/event in the
queue is replaced with error:

-350, 0Queue overflow
Any time the queue overflows, the least recent errors/events remain in

the queue, and the siorecent error/event is discarded. The error queue
implemented in the XG is capable of holding 4 errors.

When the error queue is not empty the error queue bit in the Status
register will be set.

Querying For the Errors

Executing a query of the event quau# respond with the oldest error
currently on the queue. This error is removed. The response format is
discussed in the error/event queue description section.

Command:
[[1SYSTem:ERRor[:EVENT{]?

5-54 M37043001 Rev J



Remote Operation

Examples:
SYST:ERR?
SYST:ERR:EVENT?

Responses might be:

-102 , isynt ax error; 0
0, i N o Error; o

Querying For the Error Code Only

It is possible to query for only the error code. When querying the error
code only the response will be the numeric error code only, no
additional description will be given. The erqueried will be removed
from the queue.

Command:
[[]SYSTem:ERRor:CODE[:EVENt]?
Example:

:SYST:ERR:CODE?

SYST:ERR:CODE:EVENT ?
Responses might be:

-102

0

Querying For the Number of Errors in the Queue

To query the device for the number of errors culyestored in the error
queue you should use the following command.

Command:
[[]SYSTem:ERRor:COUNt?

Example:
:SYST:ERR:COUN?

Response might be:
3
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Reset Command

The Reset command performs a device reset. The Reset command is the
third level of reset in a tee level reset strategy, set out in IEEE 488.2
(see IEEE 488.2 standard, section 17.1.2).

The Reset command shall do the following:

1. Set the devicspecific functions to a known state that is
independent of the pagse history of the device. S&able
3-9, Padiver Supply Default Settings o n 3-$2a g e

2. Force the device into the OCIS state, (see IEEE 488.2
standard, section 12.5.2).

3. Force the device into the OQIS state, (sdeHE88.2
standard, section 12.5.3).

The reset command explicitly shall NOT affect the following:
The state of the IEEE 488.1 interface.

The selected IEEE 488.1 address of the device.

The Output Queue.

The Standard Status Register Enable setting.

The Standal Event Status Enable (SESR) setting.

The Operation and Questionable SCPI status registers and
their fan out registers.

o gk w NPk

Calibration data that affects device specifications.
The Protected User Data query response.

Commands:
*RST
[[ISYSTem[<channel>]:RESet
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Clear All Status Registers
Clear Status Command

Clears all Event Registers, including the Status Byte, the Standard Event
Status and the Error Queue.

Command:
*CLS
[[]STATus[<channel>]:CLEar
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SCPI Preset Status

5-58

Configures the status data structuresisuee that certain events are
reported at a higher level through the stagporting mechanism.

These events are summarized in the mandatory structures, the Operation
Status Register and Questionable Status Register.

The PRESet command affects only thal@a registers and the

transition filter registers of the status data structures. PRESet does not
clear any of the event registers or any item from the error/event queue.
The *CLS command is used to clear all event registers and queues in the
device statuseporting mechanism.

For the devicalependent status data structures, the PRESet command
sets the enable register to all 1s and the transition filter register to report
only positive transitions. For the SCPI mandatory status data structures,
the PRESet@mmand sets the transition filter registers to recognize only
positive transitions and sets the enable register to 0s. The following will
not be affected by this command: Service Request Enable Register,
Parallel Poll Enable Register, the memory regiséepeiated with the *
SAV command, the power supply address, Output Queue, and the
poweron-statusclear flag setting.

Table 5-19 Preset Values of User Configurable Registers
Register Filter/Enable Preset Value
Operational Operational Enable Register 0

Positive Transition Filter 1

Negative Transition Filter 0
Questionable Questionable Enable Register |0

Positive Transition Filter

Negative Transition Filter 0

All others All other Enable Register
Positive Transition Filter

Negative Transition Filter 1

SCPI command:
[[] STATus[<channel>] :PRESet
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Command Line Help System

The Help system is made up of a series of commands that can be used to
get help on all available commands and detailsheir syntax.

The Help commands are:
[[1SYSTem[<channel>]:HELP[:HEADers]?
[:]SYSTem[<channel>]:HELP:LEGacy?

Querying Help for all Command Headers

M37043001 Rev J

The[:]SYSTem[<channel>]: HELP[: HEADers]? query shall
return all SCPI commands and queries and IEEE2488mmon
commands and common queries implemented. No single line will be
longer than 80 characters long. The full path for every command and
guery shall be returned separated by line feeds.

A <SCPI header> is defined as:

It shall contain all the nodes frothe root. The <SCPI program
mnemonic> contains the node in standard SCPI format. The short form
shall use uppercase characters while the additional characters for the
long form shall be in lowercase characters. Default nodes shall be
surrounded by squalmackets ([ ]).

Command:
[[1SYSTem[<channel>]:HELP[:HEADers]?

For example:
'SYST1:HELP:HEAD?

Might return:

#44513
*IDN?/qonly/
*RST/nquery/
*TST?/qonly/
*OPC/nquery/
*OPC?/gonly/
*WAI/nquery/
*CLS/nquery/
*ESE
*ESR?/gonly/
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*SRE

*SRE?/gonly/

*STB?/qonly /

*SAV

*RCL

*TRG/nquery/

*ADR

*HELP?/qonly/

*ERR?/qonly/
[[]SYSTem:PROTection[:MASK]
[[]SYSTem:ERRor[:NEXT]?/qonly/
[[1SYSTem:ERRor:CODE[:NEXT]?/qonly/
[[1SYSTem:ERRor:COUNt?/gonly/

[[]JOUTPut:PROTection:FOLDback[:MODE]
[[]JOUTPut:PROTection:FOLDback:

[} JOUTPut:POLarity

[JOUTPut[:POWer][:STATe]
[JOUTPut[:POWer]:PON[:STATe]
[[]JOUTPut:AUXilliary[:STATe]
[[JOUTPut:AUXilliary:PON[:STATe]
[[IMEASure[:SCALar][:VOLTage][:DC]?/qonly/
[[IMEASure[:SCALar]:CURRent[:DC]?/qonly/
[[IMEASure[:SCALar]:APRogram[:VOLTage 1[:DCJ?/qonly/
[[IMEASure[:SCALar]:APRogram[:VOLTage]:ISOLated[:DC]?/
gonly/
[:IMEASure[:SCALar]:APRogram:CURRent[:DC]?/qonly/
[:IMEASure[:SCALar]:APRogram:CURRent:ISOLated[:DC]?/
gonly/

[:]INITiate:IMMediate/nquery/

[:JCALibration:RESTore/nquery/

[[JCALib ration[:VOLTage]:PROTection[:OVER][:DATA]/nquer
y/

[[JCALibration:OUTPut[:VOLTage][:DATA]/nquery/
[:]CALibration:OUTPut: CURRent[:DATA}/nquery/
[:JCALibration:OUTPut:ANALog[:VOLTage][:DATA)/nquery/

[:]CALibration:OUTPut:ANALog[:VOLTage]:ISOLated[:DATA]/
nquer y/
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Querying Help for Legacy Command Headers
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Thef] SYSTem{<channel> } HELP. LEgacy? query is essentially the
same as th¢] SYSTem[<channel> ] HELP[ :HEADers]? query, but

it lists legacy commands. If executed it returns all legacy commands and
gueries implemented. The response shall be on a page by page basis. No
single line will be longer than 80 characters and each page will be 23
lines long. The full path for every command and query shall be returned
separated by line feeds. After a full paddneaders has been displayed

you will be prompted to press any key to continue or the ESC key to stop
any further listing of the command headers.

Command:

[[1SYSTem[<channel>]:HELP:LEGacy?
For example:

:SYST2:HELP:LEG?

Might return:

#296

AUX

ouT
ERR?/gon ly/
CLR/nquery/
FOLD

DLY

VSET

ISET
TRG/nquery/
OVP

UVP
HELP?/qgonly/
HLP?/gonly/
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Locking and Unlocking the Front Panel

Locking out the front panel will prevent any of the buttons from
functioning. All the buttons and knobs on the front panel will disfiiay
LOCL Locmessage to be display on the Current and Voltage displays if
pressed or rotated. This mode prevents any changes to the unit from the
front panel. See the following procedure to lock and unlock the front
panel.

The SCPI Commands for these instuctions are:
[[1SYSTem[<channel>]:REMote:STATe {?|LOCal|REMote}

Where:

LOCal is used to set the front panel mode to local.

REMote is used to set the front panel into locked mode (remote).
For example:

SYST : REM: STAT REM  Front panel is locked (remote i
programming mode only).

SYST : REM: STAT LOC Front panel is unlocked.
SYST : REM: STAT ? Query for status

Auto Sequence Programming

Auto Sequence programming lets you execute a program stored in the
power supply's memory. The program that can begtim memory can
be composed of any of the SCPI commands described in this Manual.

For example, Auto Sequence programming allows you to set the timer
to turn the power output of the supply Off or On after a time interval or
to program voltage sequences.

When a program is activated each command stored in the buffer is

executed as if the operator had sent the command by typing it in. A

variable delay time called dwell is spent between commands. The dwell

time can range from O SetiaggDwellds t o 180
Timed on5@3age

The Auto Sequence program will be cleared after AC power is turned
off; however, a procedure exists for storing it in a text file which can be
reloaded at a later date.

Note: Sequencing feature is not supported in the ethernet option.
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Setting Dwell Time

The dwell time is the amount of time that is delayed between each
command during the execution of an Auto Sequence program. The
dwell time can be from 0 to 180 seconds and can be changed during the
program execution. The dwell time hasninimum step size of 1

second.

Command:
[[]JPROGram[<channel>][:STEP]:DWELI {?|<dwell time> }

Where:
<dwell time > is an integer value from O to 180.

For Example:
:PROG:DWEL 12 Results in 12 seconds of wait time after each
command is executed.

Storing an Auto Sequence Program

Loading a program into memory is done by using:theROGram

[<channel>] [: RECord] : STARt command. After the start

command has been issued, the XG will record all subsequent commands 5
into the auto sequence program buffer. Theroamds will be recorded

into the buffer until the

: PROGram [<channel>] [: RECord] : STOP command is issued.

Commands:
[[JPROGram[<channel>][:RECord]:STARt
[:JPROGram[<channel>][:RECord]:STOP

Important: If the start recording command is executed thengeviously
stored Auto Sequence program is deleted.

For example:
'‘PROG:STAR

:'VOLT 12

:OUTP ON
:PROG:DWEL 60
:OUTP OFF
:OUTP ON
:OUTP OFF
:PROG:DWEL 0
:PROG:STOP

This program will send a 12 V square wave with 120 seconds 50% duty
cycle. Whenhe program is finished, the dwell time is restored to 0
seconds.
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Saving an Auto Sequence Program to File

The following procedure indicates how to save an Auto Sequence
program to a text file on the attached PC.

To save an Auto Sequence Program to a file:

1. Start the text capture by selectimgansfer>Capture Text ...
from the Hyper Terminal program.

Set the location and name of the auto sequence to be captured.
Click the Start button.

4. Execute a program read back by sending:
:PROG[<channel>]:READ?

5. Stop the tekcapture by selectingransfer>Capture
Text>Stop from the Hyper Terminal program.

6. Using any text editor open the file which you captured the
Auto Sequence program to.

7. Remove the first line which should read
i: PROG[ <channel >]: REA®Ths and the fir
makes the first line of the program the first line of the file.

8. Save the file and exit the text editor.

The Auto Sequence program has now been stored and can be sent to any
uni t Reldading anfAuto Sequence Progéam page5-65 for
details.

Readback and Troubleshooting an Auto Sequence Program

Since the Auto Sequence programming function records the commands
at program time without verifying the syntax, it can be difficult to spot
an errorin the sequence, for example, if a typo was made when entering
a command during the record phase. A readback command has been
provided to output the stored auto sequence program currently in
memory.
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Another benefit to the readback command is it allowstlto sequence
program to be captured and stored on the client side for reloading when
the program is to persist beyond power cycles.

Command:
[:JPROGram[<channel>]:READback?

For Example:

:PROG:START
*CLS

'VOLT 5.4
:CURR 0.25
*IDN?
:PROG:STOP
:PROG:READ?

Response:
*CLS

‘VOLT 5.4
:CURR 0.25
*IDN?
:PROG:STOP

Reloading an Auto Sequence Program

The following procedure will demonstrate how to store a command
beyond a power cycle of the unit.

Important: This functionality is only available through USB, RS2 and
RS485. Itis not possible to reload an auto sequence program over the Gl
ENET cards.

To reload Auto Sequence program from file:
1. Set the data rate of the device to be 1200 bps.

2. Close the connection to the hyperterminal program and
configure tle connection data rate to be 1200 bps.

3. Execute the program recording command:
:PROG:START
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4. From the Hyper Terminal (or any other terminal program)
select theTransfer>Send Text File...

5. Navigate to and select the text file that was previously stored.
Click the Open button.

6. Execute the program recording stop command:
:PROG:STOP

7. Execute the readback command to verify the entire program
was transferred correctly:

PROG:READ?
8. Set the data rate back to the original speed.

9. Close the connection to the HyperTermipedgram and
configure the connection data rate to be the original speed.

Running an Auto Sequence Program

Once an auto sequence program has been stored, there are a few
commands that can be used to run the program. Once a program begins
running, it will cantinue running until completion and then repeat the
number of times specified by the repeat command. The default at power
on is to have repeat set to 1.

Commands:
*TRG

[:]INITiate[<channel>][:IMMediate]
[:[]JPROGram[<channel>]:STATe {?|RUN|STOP|PAUSe}

Where:

RUNcauses the program to begin execution.

STOP causes the program to stop execution

PAUSecauses the program to stop executing at the current command. If
a subsequent run is sent, the program will resume executing with the
next command in the program.

For Example:
:PROG:STAR

*IDN?

*IDN?
:PROG:STOP
:PROG:STAT RUN

The output after the last command might be as follows:

AMETEK, XG 150 -5.6,SN#E00123456,1.00Build 10,21/
11/2005

AMETEK, XG 150 -5.6,SN#E00123456,1.00Build 10,21/
11/2005

Important: Execution of the program may be terminated at any time by
pressing the Esc key in the MS Windows Hyper Terminal window. The p
supply can be controlled during program execution.
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Deleting an Auto Sequence Program

It is possible to delete the currentith Sequence Program using the
SCPI noted below.

Command:
[[]JPROGram[<channel>]:DELete[:ALL]

Repeating an Auto Sequence Program

An Auto Sequence Program can be configured to repeat any number of
times or infinitely. The default at power up is to have tpeat count
default to once. The program will repeat if the repeat count can be
changed using thePROGram [<channel>]: REPeat command. If a
program is running or pause thPROGram [<channel>]: REPeat

command will not work.

Commands:
[[JPROGram[<chann el>]:REPeat {?|<count>|INFinity}

Where:
<count> is the repeated count from 1 to 65 534.
INFinity is the character mnemonic for repeating without end.

For Example:

‘PROG:STAR

*IDN?

*IDN?
:PROG:STOP:PROG:REP 2
:PROG:STAT RUN

The output after the lasommand might be as follows:

AMETEK, XG 150 - 5.6, SN#E00123456, 1.00 Build 10, 21/
11/2005

AMETEK, XG 150 - 5.6, SN#E00123456, 1.00 Build 10, 21/
11/2005

AMETEK, XG 150 - 5.6, SN#E00123456, 1.00 Build 10, 21/
11/2005

AMETEK, XG 150 - 5.6, SN#E00123456,1.00 Build 10, 21/
11/2005
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Configure Other Protection Mechanisms

Foldback Protection

Foldback protection causes the output of the power supply to shut down
if the selected regulation mode is entered and the configured delay time
expires. A delay time may beecified as well. The only way to clear
foldback is by pressing the rotary Adjust/Enter control for 3 seconds and
executing the Clear command.

Command:
[:[]JOUTPut[<channel>]:PROTection:CLEar

Setting the Foldback Mode

The following command will set the foldibk mode. The mode selected

by the character mnemonic sent will indicate which mode will trigger
the foldback alarm to begin counting. For example, if the command is
sent with the CV mnemonic and the output is enabled with no load
attached (open circuit)he unit will operate in constant voltage mode

and the foldback counter will begin counting. If the CC mode was set
and the output was enabled with no load connected, the unit will operate
in CV mode and the foldback counter will not trigger.

To set the fddback mode, send the command:

Command:
[:[]JOUTPut[<channel>]:PROTection:FOLDback
{?|CC|CV|NONE}

Where:

NONE indicates foldback protection is disabled.

CC indicates the supply will shut down due to constant current
condition.

CV indicates the supply willhait down due to constant voltage.
The default value is NONE.

To set the foldback delay, send the command:

Command:
[[]JOUTPut[<channel>]:PROTection:FOLDback:DELay
<delay_time>
Where:

<delay_time> is a value in the range of-6(bseconds. The unit

of seconds the default and no units should be used with this
parameter. (Increments of 0.1 seconds are allowed.). The default
value is 0.5 seconds.
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Over Temperature Protection

The over temperature protection (OTP) is the alarm that protects the unit

in case of vaetilation blockage, fan failure, or some other event that

causes the unit to overheat. The OTP cannot be masked to disable it. The

OTP alarm can have it sAlaomuQuiputt | atch on
Latchingg on 3-pda g e

The SCPI command (s) for these instructions are:
[[1SYSTem[<channel(s)>]:PROTection:LATCh

The On setting s h&singOveryTenparaturef r ont pane
Protection Lock (OTR) o n 3-pla maps to having the OTP latch

flag set. The OFF setting maps to having the OTP latch flag cleared. The

default is to have the flag cleared.

Loop Protection Enable/Disable

The Loop Pr ot e c toomPnotectied doens3epBaigbeed i n A
Enabling Loop Protection (LOOP PRO on front panel) will altbes

Loop Protection feature to trigger based on the conditions described in

fiLoop Protection ,  B-33gThis feature can be controlled by either

front panel operation or SCPI command as shown below. The default 5
value of Loop Protection is set to Disabled.

Important: While Loop Protection is enabled (set to ON), the external
shutdown @inction will be automatically set to low active. When Loop
Protection is disabled (set to OFF), the external shutdown function will be

the userés | ast setting.

Commands:
[[JOUTPut[<channel>]:PROTection:LOOP{?|ON|OFF}
Where

ON enables the use of Lpgrotection. Returns 1.
OFF disables the use of Loop protection. Returns 0.
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Interlock Enable/Disable

5-70

Thelnt er | ock f eat Interck Functiadx plna3ipbnegde
Use the commanielowto enable and disable interlock. Enabling
interlock will allow the interlock feature to trigger based on the
condi ti ons Intdrivck Eundtidbe  ni31Psathiefeature
can only be controlledsing a SCPI command as there is no front panel
equivalent. The default value of the interloclséto Disabled.

Important: The Interlock alarm cannot be masked or latched through the

protection mechanisms. It can only be enabled or disabied e following
command.

Commands:

[[]SENSe[<channel>]: PROTection: INTerlock[:STATe]
{?|ON|OFF}

Where
ON enables the use of interlock protection.
OFF disables the use of interlock protection.
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Save and Recall

The save and recall of user settingslealone using commands as well

as at the front panel. Executing the save and recall commands will have

the same outcome as fol [SavimUusegr t he pr oc
Setting Memory Locatiorts o0 n 3-B9a @ @Recdlling User Settig

Memory Location 8 o n 3-40a g e

Commands:
[[1SYSTem[<channel>]:SAVE {<user settings slot>}
[:]SYSTem[<channel>]:RECall {<user settings slot>}

Where

<user settings slot> is any integer between 1 and 3. The value
corresponds to the setting to be operated on.

Set Analog Programming Level

Setting the analog programming level is used to define the range from O

to the level that will be input into the analogpgramming lines to

control the output. The command is equivalent to the procedure 5
d e s cr i Anadog ProgrammingMode on 4@ age

Commands:

[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
[[VOLTa ge][:ISOLated] {?|<level>}

[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
[}VOLTage] {?|<level>}

[[1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
:CURRent[:ISOLated] {?|<level>}

[:1SYSTem[<channel>]:COMMunicate:APRogram:LEVel
:CURRent{ 7?|<level>}

Where

<level> is the maximum voltage or resistance that will be input to the
anal og inputs. The acceptable range i s
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Set Remote Programming Interface

572

The remote source can be select using the following SCPI commands.
These commands aeguivalent to the procedure on

fivoltage Controlled Voltage APG Setop 0 n 4-pOargl e
fivoltage-Controlled Current APG Setap o0 n 4-p2a g e

Commands:

[:]SYSTem[<channel>]:REMote:SOURce[:VOLTage]
{?|LOCal|AVOLtage|ARESistive}

[[1SYSTem[<channel>]:REMote:SOURce:CURRent
{?|LOCal|AVOLtage|ARESistive}

Where:

LOCal indicates the value is controlled by the set point.

AVOLtage is used to set the outpatte controlled by an analog voltage
input.

ARESistive is used to set the output to be controlled by a resistor circuit.

IAVoltage is used to set the output to be controlled by the isolated
analog voltage input.

IAResistive is used to set the output tocbatrolled by the isolated
analog resistor circuit.
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Protection Mask (Enable Alarms)

The protection mask allows for the different alarms to be masked,
completely disabling them. This means that the SCPI status and
operations registers will not detect tHares. You will have no way of
knowing the current operation state of the alarm. The protection mask is
a feature that is only accessible using the SCPI command noted below.

Command:

[[1SYSTem[<channel>]:PROTection[:MASK] {?|<mask>}

Where

<mask> is the lhimask for disabling the alarms. SEable5-20 for

details.

Table 5-20 Alarms Bit Mask

Bit Bit Weight |Bit Name Description

0 1 AC Fail Not used. Alwayq.

1 OoTP Not used. Alwayd.

2 Fan Slave Fan on the slave board (150(
and 1700W models only)

3 8 Fan Stop Fan on the main board.

16 OTP Slave Over Temperature protectio

on the slave board (1500W g
1700W models only).

5 32 Interlock Not used. Alwayd.

6 64 OVP Not used Always 1.

7 128 OCP Not used. Alwayq.

8 256 Foldback Foldback protection.

9 512 Shutdown External Shutdown pin

10 1024 UVP Under Voltage protection.

S e Alarfs and Errors

M37043001 Rev J
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Power Saving Control (Sleep Mode, XG 1700 W Only)

The Sleep Mode, supported by the XG family of DC power supplies, is
an effective way to reduce overall power consumption when the power
supply is not in use for a specified period of time. If Sleep Mode is
erabled, the power supply will revert to a low power consumption mode
with the following characteristics:

1 Display will be blank

1 The internal cooling fans will run at the lowest possible speed for
whisper quiet operation.

1 Touching any button or one of theaot knobs will immediately
wake up the power supply to normal mode of operation.

1 All settings will be preserved during sleep mode and the power
supply will return to the previously set state when it wakes up.

The following conditions must be met in order Sleep Mode to
engage:

1 The output of the power supply and auxiliary outputs must be off
(standby)
1 The Sleep Mode must be enabled (on).

To enable Sleep Mode:

Set a time delay for the duration of inactivity to elapse before entering
Sleep Mode. This timesleep holeoff delay) can be set from the
Protection menu, under the SLP entry. The sleep hold off delay can be
set from 1 to 24 hours.

To disable the Sleep Mode:

Set the sleep hold off delay value to zero (0). This is also the default
state for the Slegdode feature. Thus, unless set from the front panel or
remotely using a SCPI command, Sleep Mode is off. Once enabled (set
to a value from 1 to 24), it will be enabled. If the set time elapses without
any activity on the power supply, it will enter Slddpde.

Note that after issuing a *RST command, the power supply will revert to
factory default settings which means Sleep Mode will be turned off.

Command:
[[1SYSTem[<channel>]:PROTection:SLEep <sleep_time>

Query Format:
[[]SYSTem[<channel>]:PROTection:SLEe p?
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Communications
Options

Chapter 6, Communications Options, contains informg
and procedures for setting up and programming powe
supply models with the MEB option for LAN/Ethernet
Interface.(Appendix E has information regarding MEA
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INTRODUCTION

This chapter contains setup and programming informatiomefoiote
control of the XG Series power supplyith the MEB optionfor
operation through a LAN/Ethernet connecti@for the MEA version of
LAN interfaces, please refer to Appendt}. The follaving diagram
will assist users irdeermining whether their power supply has the
MEA or MEB version of LAN interfaces:

Is this an
g50W
series ?

MEB:
Follow LXI Discovery Procedure

MEA:
Follow Lantronix Procedure in
Appendix E

MEB:
Follow LXI Discovery Procedure

The information presented here will guide you in making the
connections necessary to control your power supply remotely
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SETTING UP LAN/ETHERNET

This section is intended for network administrators responsible for the
configuration and maintenance of devices on the network. It provides
information for connecting and configuring the power supply with the
MEB option.

Basics

Communication Cable Requirements

Use a standard Rib (sedrigure6-1) and R#M5 crosscabke (sed-igure
6-2).

e

Figure 6-1 Computer or HUB Plug

r" |
T

Figure 6-2 Power Supply Plug

—
ot

g

Figure 6-3 RJ-45 Plug
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Table 6-1 Description of Pins on R345 Plug

Pin# Name Description

1 TX+ Transmit data +

2 TXi Transmit data

3 RX+ Receive data +

4 Gnd Ground

5 Gnd Ground

6 RX1 Receive data

7 Gnd Ground

8 Gnd Ground

TX+

1 e 1
2 RXE %g 2
3 3
4 4
5 R 5
6 6
7 7
8 8

Figure 6-4 Scheme of ENET Cros<Cable

ENET Connector

The XPort® ENET connector is located on the rear panel of the power
supply. Sed-igure6-5. At the top left corner is the link LED, and at the
top right corner of the connector is the activity LED. $able6-2 for a
description of their colors and what each indicates.

% - |

F o

LTIV

Figure 6-5 XPort® ENET Connector and LEDs

64
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XPortE LEDs

The device contains two+sblor LEDs built into the front of the

XPortE coeeFigere&50r . S
Table 6-2 Description of LEDs
LED Color Description
Link LED (Left side) Off No link
Amber 10 Mbps
Green 100 Mbps
Activity LED (Right side)| Off No activity
Amber Half-duplex
Green Full-duplex

LOCAL AREA NETWORK (LAN) OPTION

All power supplies functions are programmable over the LAN
(Ethernet) interface if the ENET/LAN option is installed (specified
at the time of order) The ENET/LAN interface, whicteogtes

with auto detectiomnly supportsl00BaseT .

Using LAN allows remote communication with the instrument; it
is fast, simple and the LAN from your PC does not require any
additional proprietary software or cards.

Media Access Control (MAC) Address

M37043001 Rev J

Each power source with the LAN option installed has a unique
network address known as the MAC address, a unique
hexadecimal address, which is listed on a rear panel label of the
power source. To operate the power source on a network, this
MAC address needs be assigned to a TCP/IP address, which will
be used to address the device on the network.
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Communication Configuration

LAN Connection

Presented here are three connection choices for remote control of
the instrument;

1 through a local area network (LAN)
1 directto a PC
1 through a private network.

Each requires an IP address; the LAN also requires a Gateway
address. The addresses can be set automatically through a
Dynamic Host Configuration Protocol (DHCP) server or set
manually with a static IP address.

Connet the instrument directly to a network Ethernet port with a
LAN cable, and allow the DHCP server to automatically assign a
dynamic IP and Gateway address. If DHCP is not enabled, see the
section orfSETTING LAN PARAMETERSIn this chapter or

contact your network administrator.

Direct-to-PC Connection

Connect the instrument directly to a PC LAN port with a crossover
cable (similar to an Ethernet cable but wired differently to enable
direct connection rather than through a networlextNestablish

an IP address for the instrument. You can assign a static IP address
by using the same address as the PC that the instrument is
connected to. To find the PCOs
command per in the section on Private Netwook2ction next.

Figure6-6 shows the connection between the ENET unit and Local
Computer through a crossover cable.

Local Computer ’i‘
ENET
Power Supply

Figure 6-6  Single Computer, Single Power Supply

6-6
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Private Network Connection

A private network has no DHCP server; therefore, the instrument
would be connected to a Windows PC with a crossover cable, and
manually assigned a static IP address matching that of the PC. The
available IP address range assigned by thenet&ssigned

Network Authority (IANA) for Automatic Private IP Addressing
(APIPA) is 169.254.0.0 to 169.254.255.255.

When setting up a private network, you will have to log off and
disconnect first from any network connection andbgein to

Windows.
Tocheck the PCb6s | P address, run t he
the command prompt. The screen on a private network should look
as follows:
Microsoft(R) Windows DOS
(C)Copyright Microsoft Corp 1990 - 2001.
C:\ >ipconfig

Windows IP Configuration
Ethernet ada  pter Local Area Connection:

Connection - specific DNS Suffix . :

IP Address. ...........:169.254.0.208
SubnetMask ...........:255.255.0.0
Default Gateway . . .. ..... :

6

To determine what IRddress to use, use the first 2 octets (in the

above case f169.2540) of the PCbs |
value for the third and fourth octet as long as there are no conflicts

with any other IP addresses (other instruments) on the same private
network.In this example, 169.254.0.209 would work.

Note: For private network configurations, no Gateway address is
required. (0.0.0.0)
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CONNECTING TO A NETWORK

There are two basic situations to deal with in communicating with
the power supply from a PC. They degen whether or not the
PC is on the same side of a router as the power supply.

Connecting with PC on Same Side of Router as Power Supply

( Network 0)

WAN Address: 10.11.27.86

>

Router
IP Address: 192.168.1.1

PC Power Supply
IP Address: 192.168.1.100 IP Address: 192.168.1.101
Gateway Address: 192.168.1.1 Gateway Address: 192.168.1.1
Subnet Mask: 255.255.255.0 Subnet Mask: 255.255.255.0

Figure 6-7 PC on Same Side of Raer as Power Supply

The simplest case is when they are both on the same side as in

Figure6-7. In this exampléhe router has assigned addresses to the

power supply192.168.1.101and to the P(192.168.1.100)ising

DHCP. To onnect to the power supply by a Web browser, simply

ent er t he pooterassigneshddoepsiofy 6 s
f192.168.1.1010 into the Web browser
open up the power supplybdés Home page
to Figure6-8.

Please note that the Web pag®ay require Java to be installed
on the Web browser for it to display properly. Java can be
installed from thelava website.
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\METEK DC Power Supplies

PROGRAMMABLE POWER Sorensen Programmable Power Products

IP Address : 192.168.1.101

MAC Address : 90:02:04:AB:EF:EF
Host Name : LAN

Instrument Address String : TCPIP0::192.168.1.101::5025::SOCKET
LXI Compliance : Class C

LXI version : 1.2

Description : XG Power Supply
Manufacturer : AMETEK

Model : XG 20-42.0

Serial Number : SN# 0936A03865
Firmware : 2.10

Figure 6-8 Home Page

An easy way to get the power squI y G
AMETEK LXI Discovery Browser. Simply turn your power

supply on. You may need to click the refresh button in order to

locate the supply. But if it is reachable from your B@n it will

display the power supply. You can double click on the power

supply to automatically bring up a Web browser that will open to

the power s up piuedSshowoarsereemccamuee.

of the LXI Discovery Brower locating a power supply.

IP Address | M anufacturer [ Model | Serial I Version
192.168.1.101 AMETEK XG 20-42.0 SN# 0936403865 210

Host Name: tesla
IP Address: 192.168.1.100 ®2007 AMETEK Programmable Power, Inc. Refresh

Figure 6-9 AMETEK LXI Discovery Browser

M37043001 Rev J 6-9



Communication€Options

Connecting with Power Supply Hidden Behind a Router

It is more difficult to communicate with the power supply when it

i s fAhi ddeRChyaroutermAntexample of such a

situation is inFigure6-10. In this case the PC cal
power supply. Instead it only sees the router at its address of

10.11.27.86 (this address is given as an example only.)

( Network ()

WAN Address: 10.11.27.86

Router
IP Address: 192.168.1.1

R\
PC Power Supply
IP Address: 10.11.27.87 IP Address: 192.168.1.101
Gateway Address: 10.11.1.1 Gateway Address: 192.168.1.1

Subnet Mask: 255.255.255.0

Figure 6-10 Power Supply Hidden Behind a Router

In order to send messages from the PC to the power supply, it is

necessary to instruct the router to perfqont forwarding. This

will instruct the router tdorward messages it sees on a certain port

to another address. In this case the other address will be the power
supplyds address. This example wil
forwarding for a Linksys router.

Consult your router 6s andtbec ument ati on

router.
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LINKSYS

A Division of Cisco Systems, Inc.

Setup

Internet Setup

Internet Connection Type

Optional Settings
(required by some ISPs)

Network Setup

Router IP |

Network Address
Server Settings (DHCP)

Time Setting

Setup Wireless

Connect to your routerds home page.
on the same side of the router as the power supply, then you can

usually do this by pointing your Web browser to the address of
f192.168. 1. 10. ( Moaddresdforth&k sy s rout er

router.) You should get a home page similar to the following:

Applications
& Gaming

Access

Socurty Restrictions

Basic Setup | DONS MAC £ e |

Firmware Version: 1.02.15

WRT54GX

Administration Status

Automatic Configuration - DHCP w

Router Name: WRTS4GX
Host Name:

Domain Name:

MTU: Auto v

Size: |1500

Local IP Address: (192 |.|168 |.|1 .1

Subnet Mask: 255.255.2585.0

DHCP Server: © Enable () Disable

Starting IP Address: 192.168.1. 100

Maximum Number of| 50
DHCP Users:

Client Lease Time: |0 minutes (0 means one day)

IP Address Range:  192.168.1.100 ~ 192.168.1.149
Static DNS 1: 0 .10 .10 .0
Static DNS 2: 0 [.j0 |[.[0 .10

Time Zone:

(GMT-08:00) Pacific Time (USA & Canada) v

[¥] Automatically adjust clock for daylight saving changes

M37043001 Rev J

Figure 6-11 Router Home Page

Automatic Configuration -
DHCP: This setting is most
commonly used by Cable
operators

Host Name: Enter the host
name provided by your ISP.
Domain Name: Enter the
domain name provided by your
ISP.

More...

Local IP Address: This is the
address of the router.

Subnet Mask: This is the
subnet mask of the router.

DHCP Server: Allows the
router to manage your IP
addresses

Starting IP Address: The
address you would like to start
with

Maximum number of DHCP
Users: You may limit the
number of addresses your
router hands out

More...

Time Setting: You may
choose Automatically if you
wish to use a NTP server to
keep the most accurate time.
More...
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LINKSYS®

A Division of Cisco Systems, Inc.

Applications
& Gaming

Port Range Forward

Look for a tab that will take you to a location for port forwarding.
In this case, it is the lefor Application & Gaming. Forward

Socket Port Number

messages on ports 80, 111, 50214,
address (in this case it is 192.168.1.101) When finishedyage
should look similar td-igure6-12. Click theSave Setting$utton
when complete.
Firmware Version: 1.02.15
WRT54GX
Setup Wireless Security Re:tcrclgtsl;ns :pgab:::gns Administration Status
Port Range Forward | ] DMZ | JPaP Forwarding
Port Range Forwarding:
Port Range Certain applications may require
to open specific ports in order
Application|  Start | End [ Protocol | 1PAddress | Enable 6 K10 Raneion comciy;
1 Ex f i
8 | to |80 Both 192.168.1/1¢ @ nc:}":;‘f:;y::‘::::”;‘::m‘”“
1M1 to 11 Both v 192.168.1.1¢ v oniine games. When a request
for a certain port comes in from
502 to 502! Both w 192.168.1.1¢C l‘ the Internet, the router wil route
= the data to the computer you
) to 0 Both v 192.168.1.0 specify. Due to security
concerns, you may want to fimit
0 to 0 Both 192.168.1.0 port forwarding to only those
ports you are using, and
0 to 0 Both v 192.168.1. 0 uncheck the Enable checkbox
after you are finished.
0 to 0 Both v 192.168.1. 0 More...
0 to 0 Both « 192.168.1. 0
0 to 0 Both v 192.168.1.0
0 to 0 Both » 192.168.1.0
Cisco SySTems
Figure 6-12 Port Forwarding
Looking at theStatust a b , you should be abl e
address. Now you should be able to connect to the power supply
from the original PC (thene not behind the router) using the
routerodos addr ess.
Now that a connection has been verified, you can develop your
application code. If you are using one of the Microsoft
environments, the Winsock protocol, which is part of the Wirgdow
operating system, can be used. Similar capabilities are supported
on other operating systems.
To use Winsock, your will have to specify the port number of the
power sourcebs LAN interface. The

6-12
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characters and instrument SCPI commands for remote control.
The IANA registered Port number for the Instrument SCPI
interface is 5025.

TCP Remote port = 5025

The socket number can be changed on the power source using the
SYST.COMM:LAN:PORTcommand. Refer to tfeYSTEM
COMMANDS section that follows.

Instrument Drivers and Application Software

Instrument drivers for National Instruments LabWindows/CVI and
LabView are generally available for downloadrfr the AMETEK
Programmable Power Web sitenatw.programmablepower.cam
Also available are reaelp-use interactive graphical user interface
(GUI) programs for download.

AMETEK LXI DISCOVERY BROWSER

The AMETEK LXI Discovery Browser is a software tool provided
by AMETEK. This tool can be used to automatically locate LXI
compliant devices on your network. This is especially helpful if
any of them are using DHCP. In this case, the IP address of the
device is not know at power up since it is being automatically set
by the networkds DHCP server.
Browser will scan the network and return the IP addresses of any
attached LXI compliant devices.

Installing the AMETEK LXI Discovery Browser

M37043001 Rev J

The softvare can be downloaded from the AMETEK
Programmable Power website.

1. Go to the folder forLXI Discovery Browser and ENet Test
Utility .

2. From there go to th&VXIBrowsdirectory.
3. Go to theDiskldirectory.

4. In the Disklselect theSetupapplication. A windovsimilar
to the following figure should appear.

6-13
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Welcome to the InstallShield Wizard for
AMETEK LXI Discovery Browser

The InstallShield(R) Wizard will install AMETEK LXI Discovery
Browser on your computer, To continue, dick Mext.

WARMIMG: This program is protected by copyright law and
international treaties.

< Back [ Mext = ] [ Cancel
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5. ClickNextand view any lasminute release information in the README file.

Readme Information

Please read the following readme information carefully.

m

1} Replaced Elgar with AMETEK logo, install set text, text resources,
string table, icon, etc.

2) Adjusted dialog layout, and style, adjusted column default widths to
accommodate some of our products strings

3) Removed terminators from version strings for display

4} Software install version advanced to 1.00.009, 18

Installshield

< Back ][ Mext = ] [ Cancel
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6. ClickNext, which takes you to the Customer Information window.

Customer Information

Flease enter your information,

User Name:

[ustomer

Organization:
|ametek

Install this application for:

@ Anyone who uses this computer (all users)

() Only for me (customer)

InstallShield

| <Back || Next> || cancel |

7. Enter your user name and organization as well as your lastal preference and
then clickNext.
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8. Either accept the automatic Destination Folder by clickiegtor choose another
Destination Folder by clicking tlighangebutton and navigating to your preferred
installation directory; once selected cliklext

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder.

G Install AMETEK LXI Discovery Browser to:

C:\Program Files (x85)WAMETEK Programmable Power %I

Discovery Browser\,

InstallShield

< Back ]I Mext = I [ Cancel
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9. Inthe Setup Type window, choo$gpicaland clickNext

Setup Type
Choose the setup type that best suits your needs,

Please select a setup type.

(@ Typical
All program features will be installed. (Requires the most disk
space.)
71 Minimal
ﬁ Minimum required fegtures will be installed.
71 Custom

Choose which program features you want installed and where they
will be installed, Recommended for advanced users.

InstallShield

<Back || MNext> || Cancel
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10. Check that your Settings are correct and then dhickall.

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back, Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:

C:Program Files (x36)\AMETEE, Programmable Power\LXI Discovery Browser),

User Information:
Mame: customer

Company: Ametek

Installshield

<Back || Instal || cancel

M37043001 Rev J 6-19



Communication€Options

11. If the installation was successful, a window similar to the following will appear

x

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed AMETEEK LXI
Discovery Browser, Click Finish to exit the wizard.

Launch the program

Show the readme file

< Back Cancel
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Using the AMETEK LXI Discovery Browser

Once nstalledthe AMETEK LXI Discovery Browser simply

needs to be started up. The following figure shows an XG power
supply being detected on the network. (If there are multiple power
supplies connected, their identifying information will also appear
in the LXI Discovery Browser window).

IP Addresz

| b anufacturer

| todel | Serial | Wersion

192.168.1.1M

Host Mame: tesla
IP &ddress: 192.168.1.100

M37043001 Rev J

AMETEK

¥G 33.0-50.0 SM# 0937402663 210

Refrash

22010 AMETEK Programmable Power, Inc.

Select the specified power supply and dodbiek it to launch a
Web browser that will open the LXI homepage of the selected
power supply.

Clicking theRefreshbutton in the lower right corner of the
window will cause the METEK LXI Discovery Browser to
rescan the network for LXI compliant devices.
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AMETEK ENETTEST UTILITY

In addition to the AMETEK LXI Discovery Browser, AMETEK
also provides another useful utility: the AMETEK EnetTest Utility.
This software application prades an interface for sending SCPI
commands to a device and receiving its responses over the
Ethernet.

Installing the AMETEK EnetTest Utility

Theutility software can be downloaded from the AMETEK
Programmable Power website.

1. Go to the folder forLXI Discovey Browser and ENet Test
Utility .

2. From there go to thé&netTesdirectory.
3. Go to theDiskldirectory.

4. In the Diskl directory select theSetup application. A
window similar to thefollowing diagram should appear:

Waelcome to the InstallShield Wizard for
AMETEK EnetTest Utility

The InstallShield(R) Wizard will install AMETEK, EnetTest Utility
on your computer. To continue, didk Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

< Back [ Mext = J [ Cancel
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5. ClickNextand view any lasiinute rekase information in the README file.

Readme Information

Flease read the following readme information carefully,

EnetTest Utility Distribution disk AMETEK README.rf file =

This file contains last minute release information.

Version 1.0.0.6 Date : June 16, 2010

1} Built executable to capture whole packet of data.

AMETEK Programmable Power 0

@ 1908-2010 i
InstallShield

< Back ][ Mext = ] [ Cancel
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6. ClickNext, which takes you to the Customer Information window.

Customer Information

Flease enter your information,

User Name:

[ustomer

Organization:
|ametek

Install this application for:

@ Anyone who uses this computer (all users)

() Only for me (customer)

InstallShield

<Back || MNext> || Cancel

7. Enter your user name and organization as well as your installation preference and
then clickNext
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8. Either accept the automatic Destination Folder figkingNext or choose another
Destination Folder by clicking ti@hangebutton and navigating to your preferred
installation directory; once selected cliblext.

Destination Folder
Click Mext to install to this folder, or dick Change to install to a different folder.

G Install AMETEK EnetTest Utility to:

C:\Program Files (x36)\AMETEE Programmable Power\EnetTest
Uttility,

Installshield

< Back ][ Mext = ] [ Cancel
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9. Inthe Setup Type window, choo$gpicaland clickNext

Setup Type
Choose the setup type that best suits your needs,

Please select a setup type.

All program features will be installed. (Requires the most disk
space.)

71 Minimal
@ Minimum required features wil be installed.

") Custom
Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Installshield

< Back ]l Mext = I [ Cancel
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10. Check that your Settings acerrect and then clicknstall.

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Back, Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:

C:\Program Files (x35)\AMETEE, Programmable Power\EnetTest Utility,

User Information:
Mame: customer

Company: Ametek

Installshield

<Back || Instal || Cancel

11. After a brief installation process, the utility should be available.
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Using the AMETEK Ethernet Test Utility

In order to use the AMETEK Ethernet Test Utility, its Host and

Port fields need to be properly set. The Hatifshould be set to

the power supplydés I P Address. The
power supplyébés port field (unless th
defaults to 5025.) The AMETEK LXI Discovery Browser may be

useful in this step to determinethepowen ppl y6s | P Addr ess
example, the following diagram shows the AMETEK LXI Web

Browser on the left, and the parameters properly filled out on

AMETEK Ethernet Test Utility on the right.

IP Address Manuf Model | Serial Version
192.168.1.101 AMETEK X6 330500 SNH# 0937402669 210

idn?
AMETEKXG 33.0-50.0,5N# 0937402669,2.10,06/17/10
outp:stat?
0
outp:stat on
outp:stat?
1

| Clear
IP Address: 132.168.1.100 ©2010 AMETEK Programmable Power, Inc. b v| PotfEEE  v|  Commect

Host Name: tesla

In this case, the AMETEK LXI Discovery Browser was used to
locat the power supply and determine that its address is at
192.168.1.101. This address was entered intbl@®8T field of
the EnetTest Utility.
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With theHost andPort fields of the Ethernet Test Utility set,
interaction with the power supply through SCPI coamds can
begin, as the following figure shows:

R Ethernet Test Utilit I

“idn’?
AMETERXG 33.0-60.05M8 0937A02669,2. 10,06/1710
outp:stat’?
1]
outpostat on
outp:stat’?
1

| Clear
Host: [192168.1.101 | Par: Connect 6

SETTING LAN PARAMETERS

There are three ways to set the required LAN information on the
power source: through the Ethernet connection, through the serial
or USB port, or through the Web interface.

Setting LAN Parameters via Ethernet

Use the AGet Assignl PAddress. exeodo Win
is distributed on the CD ROM with every power source. This

utility uses the network connection to set parameters on the power

source; therefore, the power source dreRC will have to be

connected to the same network through a hub or to each other using

a crossover network cable (local network).

Setting LAN Parameters via Serial or USB Port

Set the parameters using SCPI commands; refer to Chapter 5
fiRemote Operatian
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Refer toTable6-3 LAN Setting Screenfor step by step details.

Setting LAN Parameters via Web Interface

Follow the instructions in the section @GONNECTING TO A
NETWORK In this chapter to reach the Web page interface. Click
on the Configuration tab. This should bring up the following page.

\METEK DC Power Suppli

PROGRAMMABLE POWER Sorensen Programmabl

[ Login J[ cancel |

By default the user name and passwor
admin in both fields will bring up the IP Address Configuration
page (see next):
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\METEK DC Power Supplies

PROGRAMMABLE POWER Sorensen Programmable Power Products

LXI

IP Address Configuration
@ Obtain IP address automatically
DHCP: @ Enable Disable
AutolP: @ Enable Disable
DHCP Host Name: LAN
Use the following IP configuration:
IP Address: |{192.168.1.101
SubnetMask: |255.255.255.0
Default Gateway: 192 168.1.1
DNS Server: (0.0.0.0

Description: |XG Power Supply

Apply Settings

From this page, the various LAN parameters can be set. The
following table provides a list of the LAN parameters and their
descriptions.
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Table 6-3 LAN Setting Screens
LAN Parameter Description
IP Address Use the SYST:COMM:LAN:ADDRess command from a terminal to

change the address
To set a fixed ip address (i.e. 192.168.1.100) enter
SYST: COMM: LAN: ADDR A192.168.1.1

Note that the IP address is placed in quotes.

To set the unit for DHCP mode enter
SYST: COMM: LAN: ADDR 0. 0. 0. 00

Note that this setting will not be made until either the power is cycled
or the SYST:COMM:LAN:APPL command is entered.

MAC Address This is the Media Access Control address. It is a 16 digit
hexadecimal value. This number is unique to each device and may
not be changed by the user. It is visible as a serial tag which is
placed on the rear of the unit.

The MAC address may be displayed with the query command,

SYST.COMM:LAN:MACA?

Note: If the MAC Address displayed is corrupted or does not match the
serial tag, there may have been a problem retrieving the LAN port
settings. This can happen if a static IP was set that conflicts with
another device on the network. To recover, turn on power to the unit
while holding down the SET key. This will allow the unit to boot without
attempting to collect the IP settings. You can then set the required IP
values. [See IP Address above].

GWAddress Gateway address setting. A default gateway is a node (a router) on
a computer network that serves as an access point to another
network.

Note: If the power supply is connected to a router that does not have
a gateway (ie the uplink port is not connected on the router) then a
random IP address will appear on the gateway when it is queried.

This value can be changed by using the command,
SYST:COMM:LAN:GWAD <address>

For example to set the gateway address to 192.168.1.1, use the
command

SYST: COMM: LAN: GWAD fi192.168.1.1

Any change to this value will NOT take effect until after power to the
unit has been cycled.

6-32 M37043001 Rev J



Communications Options

LAN Parameter Description

HostBits Number of host bits as opposed to network bits in network mask. A

CIDR class C network uses 24 network bits and 8 host bits. (Class A
= 24, Class B = 16). This value can be changed with the command,

SYST:COMM:LAN:CLASS <number>

As an example, to set to Class A, the command would be
SYST:COMM:LAN:CLASS 24

Note that many systems refer to an alternate description referred to
as the subnet mask. Some conversions from subnet mask to class
are:

Subnet MaskClass
255.255.255.0 24
255.255.0.016
255.0.0.0 8

Any change to this value will NOT take effect until after power on the
unit has been cycled.

Port No TCP remote port number. This value must be set to 5025 (SCPI) to
support the built in Web page.
This value can be changed with the port number command:

SYST:COMM:LAN:PORT <number>
For example to set the tcp port to 5025, the command would be
SYST:COMM:LAN:PORT 5025

Any change to this value will NOT take effect until after power on the
unit has been cycled.

LAN Default Lan factory default settings are entered by setting the right knob to
the PGM location, and then selecting LAN with the left knob and
pressing and holding it until t
front panel. The IP address is set to DHCP or AUTO IP.

Alternatively, the LAN may be reset with the SCPI command,
SYST:COMM:LAN:DEFAULT

Once you have an IP address, you can test the IP address from your Windows PC by
using the ping utility under MS DOS. To use the ping utility, bring up a DOS window
using the start menu:

Start>Programs>Accessories>Command Prompt)
At the command prompt type:

ping <IP address>.
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This will send an IP ping request to the power source. For this to work, the power
source must be turned on and connected to the same network as the PC. Also, the
power source interface configuration must be set to use a baud rate of 460,800. If the
IP address is found, it will look like this:

Microsoft(R) Windows DOS
(C)Copyright Microsoft Corp 1990 - 2001.

C:\ >ping 100.10.1.63
Pinging 100.10.1.63 with 32 bytes of data

Reply from 100.10.1.63: bytes=32 time<lms TTL=64
Reply from 100.10.1.63: bytes=32 time<ims TTL=64
Reply from 100.10.1.63: bytes=32 time<ims TTL=64
Reply from 100.10.1.63: bytes=32 time<lms TTL=64

Ping statistics for 100.10.1.63:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli - seconds:
Minimum = Oms, Maximum = Oms, Average = Oms
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Setting a Static IP Address through Ethernet, USB,
Serial Interfaces

Ethernet

| A L Discovery
IP Address | I anuf achurer | Serial | Wersion “idn?
1011.25.180 AMETEK

Host Mame: ca-san-amrell03
IP &ddress: 10.11.24.226

MG E0-28.0 SNH 1226400335 225 AMETEK G BO-20.0, SMH 122500555, 2 25 (15/29/13: ENET 06 50

2010 AMETEK. P ble Power, Inc. Refiesh
roGTEmmaRts Pt e 4 Host: [10.11.25.180 | Pot|5025  ~|  Disconnect

sysk commm:lan:addr?

0ooo
syshcomm:lan:addr 10.11.25.180"
systcommm:lan:addr?

1011.25.180

Clear
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Use the AMETEK LXI Discovery Browser to locatest power

supply and determine the IP address. This address will be entered
into theHost field of the Ethernet Test Utility. Theort field

should be set to the default of 5025.

As you can see, the power supply was initially in DHCP mode due
to the resporesof my querySYST:COMM:LAN:ADDR? , being
A0.0.0.00

To set a static IP address, use the following command,
SYST: COMM: L A NNowhzi2Rwilfbe the IP address
of your choice. Query the comma8y ST:COMM:LAN:ADDR?
to verify the static IP address has bseh

Following these steps the static IP address is now set.
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USB

6-36

Before communicating through the USB interface, you will need to
follow the directions fofiSetting Up the PC to Use the USB
Connectiodon pages-9.0nce youdbve done that
USB connection from the power supply to a PC, verify the port #
through the Device Manager.

From the front panel controls, verify the communication port is set
to USB and the desired address 81

File Action View Help
& |7 B HE | E&b

4 =y ca-san-amrell03
- /M Computer

o Disk drives
- B Display adapters
» ey DVD/CD-ROM drives
>-El;‘—:. Human Interface Devices
<= Keyboards
--ﬂ Mice and other pointing devices
-4 Monitors
¥ MNetwork adapters
4 7% Ports (COM & LPT)

. I} Processors

> % Sound, video and game controllers

» s Storage controllers
- .M Systermn devices
- E Universal Serial Bus controllers
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To communicate with the power supply, use the program, National
Instruments Measurement and Autation Explorer (NI MAX). You
can download the program frohitp://www.ni.com.

Important: This section uses the National Instme nt s E  MA X
communicate with the XG. This is for demonstration purposes only.
software that is capable of addressing a serial device and sending and rt
text could be used in its place

7§ COMS3 - |

File Edit View Tools Help

4 &3 My System Open VISA Test Panel k- Save | 5 Hide Help
] ﬂ Devices and Interfaces
> Metwork Devices EBECI‘ E ~
a __l;,i Serial 8 Parallel ESRLERNSI -
y COoMz2 what do you
4 comm Fart binding: COM3 \:ant to do?
Rename my
,—l'ri LPT1 Settings device
* & Software ¥ communicate

- &3 Remote Systems Baud rate: 3600 - with my device

¥ view and edit
properties or baud
rates for my serial
ports

P Remove 3 serial
resource

D ata bits:

Parity: Mane

Stop bits: F Save pending
changes

Floww control: MHaone ¥ Discard pendin

changes
W alidate

=~

Port binding |E|

Specifies the port
binding for the
serial/parallel

device. Use the
drop-down list to

: salect an altarnzte

1 General | ) Port Settings port to link to the <

Boot up NI MAX and click theSerial & Parallel section. You should

be able to see the port # from which you referenced the Device Manager
earlier. Verify the settings are the same as above andQ@jfiek VISA

Test Panel
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% ASRL3:INSTI

Configuration Input/Output Advanced

Serizl Settings | Flow Control Settings | 1/0 Settings | View Attributes |

NATIONAL
NI /O Trace  Help 1

Return Data

Data Frame Settings

Baud Rate

Data Bits

Stop Bits

Parity

3600

Buffer Cperations

L& [

=]

|None

Transmit Buffer

Receive Buffer

Mo Error

ASRL3=INST

Configuration Input/Output

Serial Settings | Flow Control Settings | 1j0 Settings | view Attributes |
.

low Control

@) Mone
(7) XON/XOFF
() RTS/CTS

() XONXOFF
&RTS/CTS

() DTR/DSR

() XON/XOFF
&DTR/DSR

[ Refresh ” Apply Changes ]

Return Data

Software Contrel

%on Char
=11

Hardware Control

Input State

Clear To Send (CTS)

Xoff Char

=13

Output State

Ready To Send (RTS)

| Unasserted

[=]

| Asserted

[=]

Data Set Ready (DSR)

Data Terminal Ready (DTR)

| Unasserted

[=]

|Asserbed

[=]

Mo Error
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[ Refresh ” Apply Changes ]
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P

Configuration Input/Output -f\w Advanced

| Serial Settings | Flow Control Settings | 1/0 Settings | View Attributes |

Standard Settings

Timeout {ms)
2000

10 Protocol

@) Mormal

(7) 488.2 Strings

Termination Metheds
[7] Suppress End On Reads
Send End On Writes
Enable Termination Character

End Mode For Reads

Termchar Iz‘

End Mode For Writes
None Iz‘

Termination Character
Carriage Return - \r |Z|

Error Replacement Character
=0

M37043001 Rev J

[ Refresh H Apply Changes ]

Help

Return Data
Mo Error

The Configuration for Serial Settings and Flow Control Settings
shouldbe the same a@keabove figures. In the I/O settings, check
the Enable Termination Character and cha@asegiage Return \r

in the drop down menu for Termination Character. Click Apply

Changes.
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Click Input/Output to begin communicating with the unit.

Verify after every command sent that you are also using the correct
termination character which this case idr.
(e ——)

— . S NATIONAL
Configuration Input/Output ,,ﬁ £ Advanced NIWOTrace  Help ﬂmnumm-
Basic 1/0 Return Data

Write Operation {*ADR. 1Y)
Select or Enter Command Bytes to Read No Error

*ADR\s 1Yy [=] 1024 =

[ Write ] [ Query ] [ Read ] [R.ead Status Bybe] [ Clear ]

View mixed ASCIIfhexadedmal IE‘

1: Write Operation (*ADR 1\.r) -

Return Count: 7 bytes

=

Clear Buffer

Before starting communicating with the power supply, you need to
first set the address from what you set the unit to via front panel
contols using the commart@D R N whereN is the addres#. In

this casethe addreswas set to 1, sthe commandADR 1 was

sent
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- . et NATIONAL
Configuration Input/Output Advanced NIlfOTrace  Help ﬂNSTHUMENTS'
Basic 1/0 Return Data

Read Operation
Select or Enter Command Bytes to Read Mo Error

T

[ wie | [ quey | [ Read | [ReadStawsByte| | Clear |

|\|"|ew mixed ASCIIfhexadecmal lz“

3: Write Operation (*IDN2\r) -
Eeturn Count: & bytes
4: Read Operation

Beturn Count: 49 bytes
MMETEE,XG &0-28.0, SN# 1226R00595, 2.25,05/29/13\r

Send an identification query to the unit ustigN? to verify
communicationYour response should be the identification gfrin
of the unit.

E

Configuration Input/Output Advanced NIVOTrace  Help ﬂm“umm-
Basic 1jO Return Data

Read Operation
Select or Enter Command Bytes to Read Mo Error

e

[ wite | | [ Read | [ReodStotsByte| [ Clear |

|\f|ew mixed ASCII/hexadecmal lZ“

2: Write Operation (SYST:COMM:LAN:ADDR?\r) s

Return Count: 20 bytes

3: Read Operation
Return Count: & bytes
0.0.0.0N

To verify the IP address of the power supply, send the command
querySYST:COMM:LAN:ADDR?
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I f your response to that query i
DHCP mode and it received that address from a DHCP server that
provided it.

2

Configuration Input/Output Advanced NII/OTrace  Help INSTRUMENTS

Basic 1/0 Return Data

Write Operation (SYST:COMM:LAN:
Select or Enter Command Bytes to Read ADDR "10.11.25.1807Y)

- Mo Errar
R\e™10.11.25.1807  |*] 1024 s

[ wie | [ quey | [ Read | [ReadStotusByte| [ Clear |

View mixed ASCILhexadedmal Iz‘
-

3: Write Operation (SYST:COMM:LAN:RDDR ™10.11.25.180™\r)

Return Count: 34 bytes

To set a Static IP Address, use the command
SYST: COMM: L A NNowmzi2NRis the desired IP
address you warb set.
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B

Configuration Input/Output Advanced NII/OTrace  Help INSTRUMENTS

Basic 1/0 Return Data

Read Operation
Select or Enter Command Bytes to Read Mo Error

SYST:COMM:LAN:ADD [« 1024 o

wite | [ oquey | [ Resd | [ReadStmsBye| [ Cear |

View mixed ASCII/hexadedmal Iz‘
-

2: Write Operation (SYST:COMM:LAN:RDDR2M\T)
Beturn Count: 20 bytes
3: Read Operaticon

Return Count: 13 bytes
10.11.25.180\

To verify the IP address was set, query the command using
SYST:.COMM:LAN:ADDR? and the response to your query
should be the IP addregsu had set.

Following these steps the static IP address is now set.
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RS232 (SERIAL)

6-44

From the front panel controls, verify the communication port is set
to RS232, the baud rate is set to 9.6, and the desired address #
(1-31)

Note: the factory default Balurate is set to 9600Baud.

Connect the PC to the power supply using a seoi@mutation
cable and verify the port # through the Device Manager.
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