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Notices

Copyright Notice
© Keysight Technologies 2017-2023

No part of this manual may be reproduced in any form or by any means (including electronic storage and retrieval or
translation into a foreign language) without prior agreement and written consent from Keysight Technologies as
governed by United States and international copyright laws.

Manual Part Number
E36311-90001

Edition
Edition 6, October 2023

Published by

Keysight Technologies

Bayan Lepas Free Industrial Zone
11900 Bayan Lepas, Penang
Malaysia

Warranty

THE MATERIAL CONTAINED IN THIS DOCUMENT IS PROVIDED “AS IS,” AND IS SUBJECT TO BEING CHANGED,
WITHOUT NOTICE, IN FUTURE EDITIONS. FURTHER, TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE
LAW, KEYSIGHT DISCLAIMS ALL WARRANTIES, EITHER EXPRESS OR IMPLIED, WITH REGARD TO THIS MANUAL
AND ANY INFORMATION CONTAINED HEREIN, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. KEYSIGHT SHALL NOT BE LIABLE FOR ERRORS
OR FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH THE FURNISHING, USE, OR
PERFORMANCE OF THIS DOCUMENT OR OF ANY INFORMATION CONTAINED HEREIN. SHOULD KEYSIGHT AND
THE USER HAVE A SEPARATE WRITTEN AGREEMENT WITH WARRANTY TERMS COVERING THE MATERIAL IN
THIS DOCUMENT THAT CONFLICT WITH THESE TERMS, THE WARRANTY TERMS IN THE SEPARATE AGREEMENT
SHALL CONTROL.

Technology Licenses

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

The Software is “commercial computer software,” as defined by Federal Acquisition Regulation (“FAR”) 2.101.
Pursuant to FAR 12.212 and 27.405-3 and Department of Defense FAR Supplement (“DFARS”) 227.7202, the U.S.
government acquires commercial computer software under the same terms by which the software is customarily
provided to the public. Accordingly, Keysight provides the Software to U.S. government customers under its
standard commercial license, which is embodied in its End User License Agreement (EULA), a copy of which can be
found at http://www.keysight.com/find/sweula. The license set forth in the EULA represents the exclusive authority
by which the U.S. government may use, modify, distribute, or disclose the Software. The EULA and the license set
forth therein, does not require or permit, among other things, that Keysight: (1) Furnish technical information related
to commercial computer software or commercial computer software documentation that is not customarily provided
to the public; or (2) Relinquish to, or otherwise provide, the government rights in excess of these rights customarily
provided to the public to use, modify, reproduce, release, perform, display, or disclose commercial computer
software or commercial computer software documentation. No additional government requirements beyond those
set forth in the EULA shall apply, except to the extent that those terms, rights, or licenses are explicitly required from
all providers of commercial computer software pursuant to the FAR and the DFARS and are set forth specifically in
writing elsewhere in the EULA. Keysight shall be under no obligation to update, revise or otherwise modify the
Software. With respect to any technical data as defined by FAR 2.107, pursuant to FAR 12.211 and 27.404.2 and
DFARS 227.7102, the U.S. government acquires no greater than Limited Rights as defined in FAR 27.401 or DFAR
227.7103-5 (c), as applicable in any technical data.

Third Party Licenses

Portions of this software are licensed by third parties including open source terms and conditions. To the extent such
licenses require that Keysight make source code available, we will do so at no cost to you. For more information,
please contact Keysight support at https://www.keysight.com/find/assist.

Waste Electrical and Electronic Equipment (WEEE)

This product complies with the WEEE Directive) marketing requirement. The affixed product label (see below)
indicates that you must not discard this electrical/electronic product in domestic household waste.

Product Category: With reference to the equipment types in the WEEE directive Annex 1, this product is classified as
“Monitoring and Control instrumentation” product. Do not dispose in domestic household waste.

To return unwanted products, contact your local Keysight office, or see

about.keysight.com/en/companyinfo/environment/takeback.shtml for more information.

ol
—®
]
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Declarations of Conformity

Declarations of Conformity for this product and for other Keysight products may be downloaded from the Web. Go to
https://regulations.about.keysight.com/DoC/default.htm. You can then search by product number to find the latest
Declaration of Conformity.

Safety Information

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

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

Safety Considerations

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

KT BEFORE APPLYING POWER
- Verify that the product is set to match the available line voltage and that the correct fuse is installed. Use the label
on the rear of the instrument to configure the power. See Options and Fuse Information for additional details.
- Ensure the mains supply voltage fluctuation do not exceed +10% of the nominal supply voltage.

GROUND THE INSTRUMENT

This product is a Safety Class | instrument (provided with a protective earth terminal). To minimize shock hazard, the
instrument chassis and cabinet must be connected to an electrical ground. The instrument must be connected to the
AC power supply mains through a three-conductor power cable, with the third wire firmly connected to an electrical
ground (safety ground) at the power outlet. Any interruption of the protective(grounding) conductor or disconnection
of the protective earth terminal will cause a potential shock hazard that could result in personal injury. If the instru-
ment is to be energized via an external autotransformer for voltage reduction, be certain that the autotransformer
common terminal is connected to the neutral (earthed pole) of the AC power lines (supply mains).

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE OR WET ENVIRONMENTS
Do not operate the device around flammable gases or fumes, vapor, or wet environments.

DO NOT OPERATE DAMAGED OR DEFECTIVE INSTRUMENTS
Instruments that appear damaged or defective should be made inoperative and secured against unintended operation
until they can be repaired by qualified service personnel.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized
modification to the instrument. Return the instrument to a Keysight Technologies Sales and Service Office for service
and repair to ensure that safety features are maintained. To contact Keysight for sales and technical support, refer to
the support links on the following Keysight website: www.keysight.com/find/assist (worldwide contact inform-
ation for repair and service).

USE THE POWER CORD PROVIDED
Use the device with the power cord provided with the shipment.

USE THE DEVICE AS SPECIFIED
If the device is used in a manner not specified by manufacturer, the device protection may be impaired.

DO NOT BLOCK VENTILATION HOLES
Do not block any of the ventilation holes of the device.

OBSERVE ALL DEVICE MARKINGS BEFORE CONNECTING TO DEVICE
Observe all markings on the device before connecting any wiring to the device.
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IEZXITEN TURN DEVICE OFF BEFORE CONNECTING TO OUTPUT TERMINALS
Turn off the device power before connecting to the output terminals.

ENSURE COVER IS SECURED IN PLACE
Do not operate the device with the cover removed or loosened.

TURN DEVICE OFF AND REMOVE ALL CONNECTIONS BEFORE INSTALLING THE GPIB INTERFACE
Turn off the power and remove all connections, including the power cord, from the instrument prior installation of the
GPIB interface.

CLEAN WITH SLIGHTLY DAMPENED CLOTH
Clean the outside of the instrument with a soft, lint-free, slightly dampened cloth. Do not use detergent, volatile
liquids, or chemical solvents.

Connect USB cable with ferrite core to the rear panel USB port of the instrument.

Safety Symbols

Symbol Description

Caution, risk of danger (refer to the manual for specific Warning or Caution information)

Protective earth (ground) terminal.

Frame or chassis (ground) terminal.

Standby supply. The instrument is not completely disconnected from AC mains when switch is off.

Alternating current (AC).

Plus, positive polarity.

|+ GO

Minus, negative polarity.

m The WARNING sign denotes a hazard. It calls attention to a procedure, practice, or the like, which, if not correctly performed
or adhered to, could result in personal injury. Do not proceed beyond a WARNING sign until the indicated conditions are
fully understood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating procedure, or the like, which, if not correctly
performed or adhered to, could result in damage to or destruction of part or all of the product. Do not proceed beyond
CAUTION sign until the indicated conditions are fully understood and met.

The NOTE sign denotes important information. It calls attention to a procedure, practice, condition or the like, which is
essential to highlight.
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Regulatory Markings

Symbol Description

& The RCM mark is a registered trademark of the Australian Communications and Media Authority.

c € ICES/NMB-001]| The CE mark is a registered trademark of the European Community. This CE mark shows that the product
ISM GRP 1-A complies with all the relevant European Legal Directives.

ICES/NMB-001 indicates that this ISM device complies with the Canadian ICES-001.

Cet appareil ISM est conforme a la norme NMB-001 du Canada.

ISM GRP.1 Class A indicates that this is an Industrial Scientific and Medical Group 1 Class A product.

This symbol indicates the time period during which no hazardous or toxic substance elements are expected to

‘w leak or deteriarate during normal use. Forty years is the expected useful life of the product.

This symbol is a South Korean Class A EMC Declaration. This is a Class A instrument suitable for professional
use and in electromagnetic environment outside of the home.

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

Cc Uus

South Korean Class A EMC declaration:

Information to the user:

This equipment has been conformity assessed for use in business environments. In a residential environment this
equipment may cause radio interference.

- This EMC statement applies to the equipment only for use in business environment.

o[ 7|7|= &7& B M EE SHo = HldBI/IE &2 7|72
M8 2B0M ALESHE B Tzt el 2217t AS Lt

Safety and EMC Requirements

This power supply is designed to comply with the following safety and EMC (Electromagnetic Compatibility)
requirements:

- Low Voltage Directive 2014/35/EU
- EMC Directive 2014/30/EU
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Environmental Conditions

The E36300 Series is designed for indoor use and in an area with low condensation. The table below shows the
general environmental requirements for this instrument.

Environmental condition Requirement

Temperature Operating condition: 0 °C to 40 °C
Storage condition: -20°Cto 70°C
Humidity Operating condition: Up to 80% RH at 40 °C (non-condensing)
Storage condition: Up to 90% RH at 65 °C (non-condensing)
Altitude Up to 2000 m
Pollution degree 2

Keysight E36300 Series User's Guide
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1 Getting Startead

Product Introduction

Prepare Instrument for Use
Options and Fuse Information
Programming Ranges
Installation

Remote Interface Configuration
Remote Control

Using the Built-in Help System
Firmware Update

Front Panel Menu Reference

This chapter gets you started with the E36300 Series programmable DC

power supply.
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Product Introduction
The Keysight E36300 Series is a series of three DC bench and system power supplies. All three models include:
- Three outputs:
- 6V/5A, +25V/1A, -25V/1 A(E36311A)
- B6V/5A +25V/1T A +25V/1 A(E36312A)
- 6V/10A, +25V/2 A, +25V/2 A (E36313A)
- High performance functionality: accuracy, transient response, and rise/fall time
- Colorful, information-packed 4.3" LCD display
- Code compatible and works like the E3631A when in E3631A mode
- Three rack-units (3U), 1/2-rack form factor
- Low acoustic noise
- Excellent usability
- USB IO interface
- NISPOM security (Optional)
- Web Interface
- SCPI programmability
- BenchVue application
- 3-year warranty standard
- Keysight worldwide support

The model-specific features are shown below.

Feature E36311A E36312A E36313A
Power output 80W 80 W 160 W

|0 interface USBstandard ~ USB/LAN standard, ~ USB/LAN standard,

GPIB optional GPIB optional

Low current measurement v v

Output list capability v v

Data logging v v

Output sequencing v v

High power (160 W) v
Auto-Series/Parallel mode v v

Rear connections v v

Keysight E36300 Series User's Guide



Front panel at a glance

KEYS GHT E36312A

Voltage Current

24999 v | 24.998 v
UUUOmA UUUOmA UUUUmA

- 6.000 | V Set 25.000 | V 25.000 V

1.000 A| S 1000 A Veaar  Tracking

Source Output Output Data Utiliti & Lock A
Settings | Settings |, LIST |, Logger Vitles Tnlock < >

v

Store/

Recall Enter

ltem Description

1 Information-packed, high contrast LED display; easily viewable even from sharp angles

2 Output selection keys
Selects an output to control. The lit key indicates the selected output.
Tip: When this key is selected, pressing this key again will toggle between multiple and single output view.

3 Voltage/Current knobs
Set the voltage and current of the selected output.

4 Meter View, Tracking and Store/Recall keys

- [Meter View] turns on the meter view for the selected output.
- [Tracking] turns on or off the track mode for output 2 and 3. (E36312A and E36313A only)
- [Store/Recall] opens the Store/Recall menu.

5 Navigation keys.
- Navigate through the control dialog windows; press [Enter] key to select a control.

6 Numeric keypad

- Enters numeric values. Press [Enter] key to complete the entry.
- Deletes the values entered into the dialog using the back key.

7 Output On key
Turns individual outputs On or Off; outputs are on when the key is lit.

8 Output terminals

14 Keysight E36300 Series User's Guide



Item Description

9 Earth ground reference

10 On/Standby key and LED indicator
Turns on the instrument. If the LED is amber, the instrument is in standby mode with AC inlet power connected, and if it is green, the
instrument is on.

[ All Output On/Off key
Turns all outputs On and Off according to the specified turn-on and turn-off delays.

12 Softkeys
Accesses the soft front panel menu.
13 USB port

Allows an external USB drive to be connected to the instrument. (E36312A and E36313A only)

Keysight E36300 Series User's Guide 15



Rear panel at a glance

Item Description

1

Output 2 and 3 terminal port (E36312A and E36313A only)

Earth ground reference (F36312A and E36313A only)

Kensington security slot

Output 1 terminal port (E36312A and E36313A only)

Digital I/0 terminal port (E36312A and E36313A only)

LAN port (E36312A and E36313A only)

USB port

GPIB port (E36312A and E36313A Option GPIB only )

O O N OO o &~ W N

AC inlet

N
o

AC selector fuse-holder assembly

—
—

AC selector

N
No

Fan ventilation hole

16
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Meter view

The power supply's front panel features a high contrast LED display.

Press [Meter View]. This key toggles between multiple and single output view.

Multiple Output View Single Output View

=+ 6.000 v
6.000 v OVP 6.500 V -0.322mA

~0.336ma — 0.000
5.000 k', 25.000 V 25000 V o0 000 I
Set ™ co00] A | S€t 1000 A | S 1000 A Set 000 | A

Source Output Output Data & Lock Source Output Output Data & Lock

Settings ¢Setting: i LIST ¢Lugger ¢Ut'"t'“ Unlock Settings |, Settings LIST Logger Utllities Unlock

1 Output identifier

When an output is selected, the background becomes highlighted. The selected output is displayed in an enlarged format in single
output view.

2 Remote sense status

2wire or 4wire indicates that 2-wire or 4-wire sensing measurement is in use.

3 Output status

OFF: The output is off OV: Over-voltage protection is tripped
CV: The output is in constant voltage mode OC: Over-current protection is tripped
CC: The output is in constant current mode OT: Over-temperature protection is tripped

UR: The output is unregulated

4 Output meters

Displays the actual output voltage and current. Displays power in single output view.

5 Output settings

Displays the present output voltage and current settings. Use the numeric keypad or turn the front panel voltage or current knob to
adjust these settings.

6 Interface status
- n , .
: The instrument is connected to USB. [ The instrument is not connected to LAN.
& i on
o The instrument is connected to LAN. [ (blinking): The LAN connection is at fault.

(blinking): The instrument is under identification mode via
remote interface.
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Item Description

7 Ratings and protection
Displays the present over-voltage protection (OVP) setting and whether over-current protection (OCP) is on or off.

8 Output delay
Displays the OCP, Output On and Output Off delay values.

9 Soft front panel menu
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Data logger view

Press Data Logger from the soft front panel menu.

v 5.0 v/ I —— 500s/d  00:00:00.00
Dffset: -6.719 V
Ly

ENEEQANE|

7

00:00:30.00
Logging Done

—

| |
L

=00:00:10.00 00:00:10.00 00:00:30.00 I
Waveform Auto

Properties Back

Settings Stopped Scale

1 Trace controls

Identifies the voltage or current trace that will be displayed. Dashes (----) indicate that the specified trace is turned off. Select the
trace and press [Enter] to turn it on or off.

2 Output traces
Voltage, current, or power traces. Voltage traces V1,V2 and V3 is shown. Press Auto Scale to auto scale all traces.
3 Status
Indicates whether the Data Logger is logging data, done logging, or is empty.
4 Filename
Indicates the file to which the data is being logged.
5 Data bar & time elapsed
Displays the progress of the data logger. The yellow bar indicates the visible data. Numbers to the left indicate time elapsed/total

duration.
6 Time/Div

Indicates the horizontal time-base setting.
7 Offset time

Indicates the time that the right gridline is offset or away from the end of the data log.
8 Grid time

Displays the time on the gridline
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Dimension diagram

|:> = airflow

7 N
—

145 mm 133 mm

IR

le——213 mm——»

e T =

——216 mm——»

Setup the instrument

Place the instrument's feet on a flat, smooth horizontal surface. Connect output to the front panel or connect output
and sense leads to the rear panel (E36312A and E36313A only), being careful not to short the leads together. Attach
the power cable to the rear panel, then plug it into main power. Connect LAN, USB or GPIB cables as desired, and
you may also secure the instrument with a security lock cable.

Before disconnecting cables and cords from the instrument, turn the instrument off using the front-panel
On/Standby key and disconnect from the supply source by unplugging the detachable power cord.

20 Keysight E36300 Series User's Guide



Prepare Instrument for Use

Initial inspection

When you receive your power supply, inspect it for any obvious damage that may have occurred during shipment. If
there is damage, notify the shipping carrier and nearest Keysight Sales and Support Office immediately. Refer to
www.keysight.com/find/assist.

Until you have checked out the power supply, save the shipping carton and packing materials in case the unit has to
be returned. Check the list under Standard Shipped Items and verify that you have received these items with your
instrument. If anything is missing, please contact your nearest Keysight Sales and Support Office.

Standard shipped items

- Keysight E36311A/E36312A/E36313A DC power supply

- AC power cord

— Certificate of calibration

— One connector kit (P/N: E36312-89001) (E36312A and E36313A only):
- One 10 A, 3.5 mm female 4-pin terminal block connector
- 0One 12 A, 5 mm female 4-pin terminal block connector

- One 12 A, 5 mm female 8-pin terminal block connector

Documentation and firmware revisions

The Keysight E36300 Series documentation listed below can be downloaded for free through our website at
www.keysight.com/find/e36300manuals.

- Keysight E36300 Series programmable DC Power Supplies User's Guide. This manual.
- Keysight E36300 Series programmable DC Power Supplies Programming Guide.
- Keysight E36300 Series programmable DC Power Supplies Service Guide.

For the latest firmware revision and firmware update instruction, go to www.keysight.com/find/e36300firmware.

Recommended calibration interval

Keysight Technologies recommends a one year calibration cycle for the E36300 Series programmable DC power
supplies.
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Options and Fuse Information
m Ensure you order the proper instrument option for the mains power that will be used for the instrument.

Options OEM, OES3, and OE9 determine which power-line voltage is selected at the factory.

OEM 115 VAC £ 10%, 50/60 Hz input voltage
0E3 230 VAC £ 10%, 50/60 Hz input voltage
0E9 100 VAC +10%, 50/60 Hz input voltage

Ensure the correct AC input voltage and fuse settings

Use the proper switch settings

To change the input AC voltage selector on the power supply, use the two AC selector switches on the underside of
the power supply as shown.

RATING 3
50/60 Hz =
250 VA MAX [_]
FUSE U LINE @
4,0AT| 100V
25V
2000 |230v \§ )
i
AC SELECTOR

BT 100V (W
AE- 115V [
CEE 230V BN

For example, to select 230V, slide the left switch to the left and the right switch to the right, as illustrated in the
diagram below the switches.

Toselect 115V, slide both switches to the left, and to select 100V, slide the two switches towards each other.

22 Keysight E36300 Series User's Guide



Use the correct fuse

The following table describes the fuse that you should use with each of the power supply's option.

Option Fuse Description Fuse type Manufacturer Application
part number
E36311A-0E9 2110-1672 Fuse 4 A, 125V Time-delay Medium-Acting Littelfuse 100V and 115V line voltage

E36311A-0EM
E36312A-0E9
E36312A-0EM

E36311A-0F3 2110-1640 Fuse 2 A, 250 V Time-delay Slow-Blo 230V line voltage
E36312A-0E3

E36313A-0E9 2110-1673 Fuse 7 A, 125V Time-delay Medium-Acting 100 Vand 115V line voltage
E36313A-0EM

E36313A-0E3 2110-0954 Fuse 3.5A, 250V Time-delay ~ Slow-Blo 230V line voltage

To configure the correct fuse, follow the three steps shown below:

Pull the fuse holder out of the Remove and insert the proper Re-insert the fuse holder into the
power supply. fuse into the fuse holder. power supply.
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Programming Ranges

The following table shows the maximum voltage, current, and power that can be programmed for each model.

Parameter +6V output +25V output -25V output1
Output Identifier PV P25V N25V
Output Number 1 2 3
Voltage MAXimum 6.18V 25.75V ov
MINimum oV oV -25.75V
DEFault (*RST) oV oV v
Current MAXimum 515 A 1.03A 1.03A
103 A° 206 A’ 2.06 A’
MINimum 0.001 A 0.001 A 0.001 A
DEFault (*RST) 5A TA TA
0N 2N 2N
Note:

1. Applicable for E36311A or when SCPI ID is set to E3631A (E36312A and E36313A). In normal operation, the
E36312A and E36313A will output as +25 V.
2. Applicable for E36313A.

24 Keysight E36300 Series User's Guide



Installation

Connecting the power cord
Connecting the outputs

Parallel and series connections
4-wire sense connection

Interface connections

Installing the optional GPIB interface

Rackmounting the instrument

Connecting the power cord

Use only the power cord that was supplied with your instrument. Using other types of power cords may cause
overheating of the power cord, resulting in fire.

SHOCK HAZARD
The power cord provides a chassis ground through a third conductor. Be certain that your power outlet is of
the three-conductor type with the correct pin connected to earth ground.

NOTE Ensure the AC voltage setting on the rear panel is correctly set prior connecting the power cord.

Connect the power cord to the AC inlet connector on the rear of the unit. If the wrong power cord was shipped with
your unit, contact your nearest Keysight Sales and Support Office.

Removing the power cord will disconnect AC input power to the unit.
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Connecting the outputs

All loads should either be connected to the front panel binding post or rear panel output.

Binding posts

m SHOCK HAZARD
Turn off AC power before connecting wires to the front panel. All wires and straps must be properly connected

with the binding posts securely tightened.

The binding posts accept wires sizes up to AWG 14 in location (A). Securely fasten all wires by hand-tightening the
binding posts. You can also insert standard banana plugs into the front of the connectors as shown in (B). A chassis
ground binding post is located on the front panel for convenience.

Maximum current rating:

(A)=20A

(B)=15A

Rear outputs connections

m SHOCK HAZARD
Turn off AC power before connecting wires to the rear panel. All wires and straps must be properly connected

with the terminal block screws securely tightened.

Disconnect the connector plug to make your wire connections. The 12 A connector plug accepts wires sizes from
AWG 12 to AWG 30. Wire sizes smaller than AWG 20 are not recommended. Connect the load wires to the + and -
terminals. Connect the sense wires to the +s and -s terminals.

Securely fasten all wires by tightening the screw terminals. Insert the connector plug into the back of the unit.
Secure the 12 A connector by tightening the locking screws. A chassis ground binding post is located next to the fan
ventilation hole for ground connections.

Part number information for the connector kit is provided under Standard Shipped Items.

TIGHTEN
SCREWS

l 12A
LOCKING CONNECTOR

SCREW
\ +S + - S
INSERT WIRES
TWIST LEADS

LOAD
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Wire sizing

m FIRE HAZARD
Select a wire size large enough to carry short-circuit current without overheating (refer to the following table).
To satisfy safety requirements, load wires must be heavy enough not to overheat while carrying the short-cir-
cuit output current of the unit. .

Suggested maximum mQ/ft mQ/m
current (A)’
12 25 1.59 5.2
14 20 2.53 8.3
16 13 4.02 132
18 10 6.39 21.0
20 7 10.2 335
22 5 16.1 52.8
24 35 257 84.3
Notes:

1. Single conductor in free air at 30 °C with insulation
Output isolation

The outputs of all three power supplies are isolated from earth ground. Any output terminal may be grounded, or an
external voltage source may be connected between any terminal output and ground. However, output terminals
must be kept within +240 Vdc of ground. The +25 V supplies are tied together at one common terminal (Applies to
E36311A or when the power supply is in E3631A mode). Any one of the three terminals can be tied to ground as
needed. An earth ground terminal is provided on the front panel for convenience.

Multiple loads

When connecting multiple loads to the power supply, each load should be connected to the output terminals using
separate connecting wires. This minimizes mutual coupling effects between loads and takes full advantage of the
low output impedance of the power supply. Each pair of wires should be as short as possible and twisted or shielded
to reduce lead inductance and noise pick-up. If a shield is used, connect one end to the power supply ground
terminal and leave the other end disconnected.

If cabling considerations require the use of distribution terminals that are located remotely from the power supply,
connect output terminals to the distribution terminals by a pair of twisted or shielded wires. Connect each load to
the distribution terminals separately.

NOTE For multiple load application, all loads should either be connected to the front panel binding post or rear panel
output.

Turn on AC power before connecting loads to prevent currents from damaging the loads.
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Front panel

Rear panel (E36312A and E36313A only)

o

12A
CONNECTOR

S

TWIST
LEADS

+S +
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Parallel and series connections (E36312A and E36313A only)

Parallel connections

Series connections

Parallel connections

Only connect outputs that have identical voltage and current ratings in parallel.

Connecting outputs in parallel provides a greater current capability than can be obtained from a single output.

The following figures show how to connect two outputs when in Auto-Parallel mode.

Front panel

Rear panel

The figure on the left illustrates 2-wire sensing. If voltage drop in the load leads is a concern, the figure on the right
shows how to connect the sense leads directly at the load.

OUTPUT 3 OUTPUT 2

eHEHHHHHs

TWIST
LEADS

LOAD

WITH 2-WIRE SENSE
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OUTPUT 2

+ +S

+ +S

@

HH

HHL

Aln

S

TWIST
LEADS

LOAD

WITH 4-WIRE SENSE
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Series connections

m SHOCK HAZARD
Floating voltages must not exceed 240 VDC. No output terminal may be more than 240 VDC from chassis

ground.

Only connect outputs that have identical voltage and current ratings in series.

To prevent currents from damaging the power system when the load is connected, always turn series-con-
nected outputs on and off together. Do not leave one output on while the other is off.

Connecting outputs in series provides a greater voltage capability than can be obtained from a single output.

The following figures show how to connect two outputs to a single load in Auto-Series mode.

Front panel

Rear panel

If voltage drop in the load leads is a concern, connect the sense leads of output 2 and output 3 for 4-wire sensing as
shown in the figure on the right.

OUTPUT 3 OUTPUT 2 OUTPUT 3 OUTPUT 2

+ +S S - + +S + 4§

GO0 eHNUUHOHEs

wistT—" TWIST

LEADS LEADS

LOAD LOAD

WITH 2-WIRE SENSE WITH 4-WIRE SENSE

30 Keysight E36300 Series User's Guide



4-wire sense connection (E36312A and E36313A only)

m SHOCK HAZARD
Turn off AC power before making rear panel connections. All wires and straps must be properly connected with
the terminal block screws securely tightened

The power supply includes built-in relays that connect or disconnect the + sense terminals from their corresponding
+ output terminals. As shipped, the sense terminals are internally connected to the output terminals. This is referred
to as 2-wire, or local sensing.

4-wire, or remote sensing improves the voltage regulation at the load by monitoring the voltage at the load rather
than at the output terminals. This automatically compensates for the voltage drop in the load leads, which is
especially useful for CV operation with load impedance that vary or have significant lead resistance. Because remote
sensing is independent of other power supply functions, it can be used regardless of how the instrument is
programmed. Remote sensing has no effect during CC operation.

The following figures illustrate load connections using 2-wire sensing and 4-wire sensing.

12A 12A
+$ + - -5 | CONNECTOR S + - -5 | CONNECTOR
| TWIST [ |
ab PAIR b
TWIST LEADS TWIST LEADS
oo e
+ - + -
LOAD BATTERY
WITH 2-WIRE SENSE WITH 4-WIRE SENSE

Connect the load to the output terminals using separate connecting wires. Keep the wire-pair as short as possible
and twist or bundle it to reduce lead inductance and noise pickup. Keep the load leads under 14.7 meters (50 feet)
per lead because of inductance effects.

Connect the sense leads as close to the load as possible. Do NOT bundle the sense wire-pair together with the load
leads; keep the load wires and sense wires separate. The sense leads carry only a few milliamperes of current and
can be a lighter gauge than the load leads. However, any voltage drop in the sense leads can degrade the voltage
regulation of the instrument. Try to keep the sense lead resistance less than about 0.5 Q per lead (this requires 20
AWG or heavier for a 50 foot length).

After turning the unit on, activate 4-wire remote voltage sensing by pressing Source Settings > Sense 4w. Refer to
Specifying 2-Wire or 4-Wire Sense.
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Open sense leads

The sense leads are part of the output's feedback path. Connect them in such a way so that they do not
inadvertently become open circuited. The power supply includes protection resistors that reduce the effect of open
sense leads during 4-wire-sensing. If the sense leads open during operation, the power supply returns to the local
sensing mode, with the voltage at the output terminals approximately 5% higher than the programmed value.

Over-voltage protection considerations

You must take into account any voltage drop in the load leads when setting the over-voltage trip point. This is
because the OVP circuit senses at the output terminals and not at the sense terminals. Due to the voltage drop in
the load leads, the voltage sensed by the OVP circuit could be higher than the voltage being regulated at the load.

Output noise considerations

Any noise picked up on the sense leads will appear at the output terminals and may adversely affect CV load
regulation. Twist the sense leads or use a ribbon cable to minimize the pickup of external noise. In extremely noisy
environments it may be necessary to shield the sense leads. Ground the shield at the power supply end only; do not
use the shield as one of the sensing conductors.
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Interface Connections

GPIB connections

USB connections

LAN connections - site and private
Digital port connections

This section describes how to connect to the various communication interfaces on your power supply. For further
information about configuring the remote interfaces, refer to Remote Interface Configuration.

If you have not already done so, install the Keysight 10 Libraries Suite, which can be found at www.key-

sight.com/find/iolib. For detailed information about interface connections, refer to the Keysight Tech-

nologies USB/LAN/GPIB Interfaces Connectivity Guide included with the Keysight 10 Libraries Suite.
GPIB connections (optional for E36312A and E36313A)

The following figure illustrates a typical GPIB interface system.

GPIB Cable
-
W,
Connect to GPIB Interface Connect to GPIB
Card installed in PC. port on instrument.

1. If you do not have a GPIB interface card installed on your computer, turn off your computer and install the GPIB
card.

2. Connect your instrument to the GPIB interface card using a GPIB interface cable.
3. Use the Connection Expert utility of the Keysight 10 Libraries Suite to configure the GPIB card’s parameters.

4. The power supply is shipped with its GPIB address set to 5. Use the front panel menu if you need to change the
GPIB address.

5. You can now use Interactive |0 within the Connection Expert to communicate with your instrument, or you can
program your instrument using the various programming environments.

USB connections

The following figure illustrates a typical USB interface system.

USB Cable

\ Connect to USB Connect to
port on PC USB port on
instrument
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1. Connect your instrument to the USB port on your computer using a USB cable.

2. With the Connection Expert utility of the Keysight 10 Libraries Suite running, the computer will automatically
recognize the instrument. This may take several seconds. When the instrument is recognized, your computer will
display the VISA alias, IDN string, and VISA address. This information is located in the USB folder. You can also view
the instrument’s VISA address from the front panel menu.

3. You can now use Interactive 10 within the Connection Expert to communicate with your instrument, or you can
program your instrument using the various programming environments.

LAN connections - site and private (E36312A and E36313A only)

A site LAN is a local area network in which LAN-enabled instruments and computers are connected to the network
through routers, hubs, and/or switches. They are typically large, centrally-managed networks with services such as
DHCP and DNS servers. The following figure illustrates a typical site LAN system.

| To Network To LAN Port
Interface

Card (NIC) To Site LAN

1. Connect the instrument to the site LAN or to your computer using a LAN cable. The as-shipped instrument LAN
settings are configured to automatically obtain an IP address from the network using a DHCP server (DHCP is set
On). The DHCP server will register the instrument’s hostname with the dynamic DNS server. The hostname as well
as the IP address can then be used to communicate with the instrument. The front panel LAN indicator will come on
when the LAN port has been configured.

If you need to manually configure any instrument LAN settings, refer to Remote Interface Configuration
for information about configuring the LAN settings from the front panel of the instrument.

2. Use the Connection Expert utility of the Keysight IO Libraries Suite to add the power supply and verify a
connection. To add the instrument, you can request the Connection Expert to discover the instrument. If the
instrument cannot be found, add the instrument using its hostname or IP address.

If this does not work, refer to “Troubleshooting Guidelines” in the Keysight Technologies USB/LAN/GPIB Inter-
faces Connectivity Guide included with the Keysight 10 Libraries Suite.

3. You can now use Interactive 10 within the Connection Expert to communicate with your instrument, or you can
program your instrument using the various programming environments. You can also use the Web browser on your
computer to communicate with the instrument as described under Remote Control.

A private LAN is a network in which LAN-enabled instruments and computers are directly connected, and not
connected to a site LAN. They are typically small, with no centrally-managed resources. The following figure
illustrates a typical private LAN system.

To Network Interface To LAN Port

Card (NIC) \

\ CATS Crossover Cable
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1. Connect the instrument to the computer using a LAN crossover cable. Alternatively, connect the computer and
the instrument to a standalone hub or switch using regular LAN cables.

Make sure your computer is configured to obtain its address from DHCP and that NetBIOS over TCP/IP is
enabled. Note that if the computer had been connected to a site LAN, it may still retain previous network set-
tings from the site LAN. Wait one minute after disconnecting it from the site LAN before connecting it to the
private LAN. This allows Windows to sense that it is on a different network and restart the network con-
figuration.

2. The factory-shipped instrument LAN settings are configured to automatically obtain an IP address from a site
network using a DHCP server. You can leave these settings as they are. Most Keysight products and most computers
will automatically choose an IP address using auto-IP if a DHCP server is not present. Each assigns itself an IP
address from the block 169.254.nnn. Note that this may take up to one minute. The front panel LAN indicator will
come on when the LAN port has been configured.

Turning off DHCP reduces the time required to fully configure a network connection when the power supply is
turned on. To manually configure the instrument LAN settings, refer to Remote 