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CERTIFICATION
Agilent Technologies certifies that this product met its published specifications at time of shipment from the factory.
Agilent Technologies further certifies that its calibration measurements are traceable to the United States National
Bureau of Standards, to the extent allowed by the Bureau'’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY

The 601xA/B and 602xA Agilent Technologies hardware products are warranted against defects in material and
workmanship for a period of one year from date of delivery. Agilent software and firmware products, that are
designated by Agilent for use with a hardware product and when properly installed on that product, are warranted
not to fail to execute their programming instructions due to defects in material and workmanship for a period of 90
days from date of delivery. During the warranty period Agilent Technologies will, at its option, either repair or replace
products that prove to be defective. Agilent does not warrant that the operation for the software firmware, or
hardware shall be uninterrupted or error free.

For warranty service, with the exception of warranty options, this product must be returned to a service facility
designated by Agilent. Customer shall prepay shipping charges (and shall pay all duty and taxes) for products
returned to Agilent for warranty service. Except for products returned to a Customer from another country, Agilent
shall pay for return of products to the Customer.

Warranty services outside the country of initial purchase are included in Agilent’s product price, only if Customer
pays Agilent international prices (defined as destination local currency price, or U.S. or Geneva Export price).

If Agilent is unable, within a reasonable time to repair or replace any product to condition as warranted, the
Customer shall be entitled to a refund of the purchase price upon return of the product to Agilent.

LIMITATION OF WARRANTY
The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by the
Customer, Customer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation and maintenance. NO OTHER
WARRANTY IS EXPRESSED OR IMPLIED. AGILENT SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE THE CUSTOMER’'S SOLE AND EXCLUSIVE REMEDIES. AGILENT
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE
The above statements apply only to the standard product warranty. Warranty options, extended support contacts,
product maintenance agreements and customer assistance agreements are also available. Contact your nearest
Agilent Technologies Sales and Service office for further information on Agilent’s full line of Support Programs.

O Copyright 1999 Agilent Technologies Edition 1__ January, 1999

Update 1 February, 2000
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Safety Summary

The following general safety precautions must be observed during all phases of operation 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. Agilent Technologies assumes no liability for the customer’s failure to
comply with these requirements.

GENERAL

This product is a Safety Class 1 instrument (provided with a protective earth terminal). The protective features of this
product may be impaired if it isused in a manner not specified in the operating instructions.

Any LEDs used in this product are Class 1 LEDs as per IEC 825-1.
ENVIRONMENTAL CONDITIONS

Thisinstrument is intended for indoor use in an installation category |1, pollution degree 2 environment. It is designed to
operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the specifications tables for
the ac mains voltage requirements and ambient operating temperature range.

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage, the correct fuse isinstalled, and all safety precautions are
taken. Note the instrument’s external markings described under " Safety Symbols'.

GROUND THE INSTRUMENT

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. For instruments designed to be hard-wired to the ac
power lines (supply mains), connect the protective earth terminal to a protective conductor before any other connection is
made. Any interruption of the protective (grounding) conductor or disconnection of the protective earth terminal will cause
apotential shock hazard that could result in personal injury. If the instrument 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).

ATTENTION: Un circuit deterre continu est essentiel en vue du fonctionnement scuritaire del’appareil. Ne
jamais mettrel’appareil en marchelorsquele conducteur demise ... la terre est d,branch,.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal blow, time delay, etc.) should be used. Do
not use repaired fuses or short-circuited fuseholders. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes.
KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be made
by qualified service personnel. Do not replace components with power cable connected. Under certain conditions,
dangerous voltages may exist even with the power cable removed. To avoid injuries, always disconnect power, discharge
circuits and remove external voltage sources before touching components.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscitation, is
present.

DO NOT EXCEED INPUT RATINGS

Thisinstrument may be equipped with aline filter to reduce electromagnetic interference and must be connected to a
properly grounded receptacle to minimize electric shock hazard. Operation at line voltages or frequencies in excess of
those stated on the data plate may cause |eakage currentsin excess of 5.0 mA peak.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT
Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized

modifications to the instrument. Return the instrument to an Agilent Technologies Sales and Service Office for service and
repair to ensure that safety features are maintained.

Instruments that appear damaged or defective should be made inoperative and secured against unintended operation until
they can be repaired by qualified service personnel.
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SAFETY SYMBOLS

>BEPoD cOoO-rz-+=® 0

WARNING

Caution

Direct current

Alternating current

Both direct and alternating current

Three-phase alternating current

Earth (ground) terminal

Protective earth (ground) terminal

Frame or chassis terminal

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

Terminal for Neutral conductor on permanently installed equipment
Terminal for Line conductor on permanently installed equipment
On (supply)

Off (supply)

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

In position of a bi-stable push control

Out position of a bi-stable push control

Caution, risk of electric shock

Caution, hot surface

Caution (refer to accompanying documents)

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 a CAUTION sign until the indicated conditions are fully understood and
met.



https://www.manualsplus.com/

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der Maschinenlarminformationsverordnung
vom 18 Januar 1991.

* Schalldruckpegel Lp < 70 dB(A) * Am Arbeitsplatz * Normaler Betrieb * Nach DIN 45635T.19 (Tyyopyjf

Manufacturer’s Declaration
This statement is provided to comply with the requirements of the German Sound Emission Directive,
from 18 January 1991. This product has a sound pressure emission (at the operator position) <70 dB.

* Sound Pressure Lp < 70 dB(A) * At Operator Position * Normal Operation * According to ISO 7779 (Type Teg

DECLARATION OF CONFORMITY
according to ISO/IEC Guide 22 and EN 45014

Manufacturer's Name: Agilent Technologies

Manufacturer's Address: 150 Green Pond Road
Rockaway, New Jersey 07866
U.S.A

declares that the Product

Product Name: a) Single output system power supply
b) Autoranging Power Supply
c) Relay accessory

Model Number(s): a) Agilent 6030A, 6031A, 6032A, 603BA33A, 6038A

b) Agilent 6010A, 6011A, 6012B, 6015A023A 6028A
c) Agilent 59510A, 59511A

conforms to the following Product Specifications:

Safety: IEC 1010-1:1990+A1(1992)/EN 61010-1:1993
EMC: CISPR 11:1990 / EN 55011:1991 - Group 1 Class B
IEC 801-2:1991 / EN 50082-1:1992 - 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992 -3V /m
IEC 801-4:1988 / EN 50082-1:1992 - 0.5 kV Signal Lines
1 kV Power Lines

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC//93/68/EEC and the EMC Directive 89/336/EEC and carries the CE-marking accordingly.

Note 1: The product family was introduced prior to 12/93.

New Jersey December 1, 1998 é S‘,,g% %—:__,_?
Location Date Bruce Krueger uadty Manager

European Contact: Your local Agilent Technologies Sales and Service Office or Agilent Technologies GmbH,
Department TRE, Herrenberger Strasse 130, D-71034 Boeblingen (FAX:+49-7031-14-3143)

—t
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Table 1-1 Performance Specifications

Agilent Technologies Model 6010A 6011A
DC Output: Voltage, current and power spans indicate range Volts | 0-200 V 0-20 V
over which output may be varied using front panel controls. Amps | 0-17 A 0-120 A

Maximum Power | 1000-1200 W 840-1072 W

Load Effect (Load Regulation) Voltage load effect is given for a load Voltage | 0.01% + 5 mV 0.01% + 3 mV
current change equal to the current rating of the supply. Current load
effect is given for a load voltage change equal to the voltage rating of the Current | 0.01% + 10 mA 0.01% + 15 mA
supply.
Source Effect (Line Regulation): Given for a change within the rated Voltage | 0.01% + 5 mV 0.01% + 2 mV
line voltage for any output within the rated output voltage, current and
power of the supply Current | 0.01% + 5 mA 0.01% + 25 mA
PARD (Ripple and Noise): Measured at any line voltage and under any Voltage | 22 mV/50 mV* 8 mV/50 mV
load condition within rating (rms 10 Hz to 10 Mhz/p-p 10 Hz to 20 MHz) Current | 15 mA/M* 120 mA/M?
Load Effect Transient Recovery: Maximum time required for output Time 10%/50% | 2 ms/3 ms 2 ms/3 ms

voltage to recover within the specified band around the nominal output

voltage following a step change (10% or 50%) in output current while Level 10%/50%

operating in the constant voltage mode

150 mV/500mV

100 mV/300mV

Table 1-2. Supplemental Characteristics

Agilent Technologies Model 6010A 6011A
Programming: Given for control of the Voltage Resolution | 70 mV 5 mV
output over the GP-IB or with front panel controls Current Resolution | 7 mA 40 mA
Front Panel Voltmeter: Range | 20V, 200 V 20V, 200 V
Resolution | 100 mV, 1V 10 mV, 100 mV
Accuracy | 0.65% + 3.5 counts, | 0.6% + 2 counts,
0.65% + 3.5 counts 0.8% + 2 counts
T.C. (per/°C) | 80 ppm +1mV, 80 ppm + 1mV,
80 ppm + 1 mV 100ppm + 1 mV
Front Panel Ammeter: Range | 20 A 200 A
Resolution | 10 mA 100 mA
Accuracy | 0.6% + 4 counts 0.7% + 300 mA®
T.C. (per/°C) | 100 ppm + 2 mA 100 ppm + 3 mA
Display OVP: Range | 2000 V 200 V
Resolution | 1V 100 mV
Accuracy | 25% +1.1V 2.5% + 625 mV

T.C. (per/°C)

200 ppm + 3 mV

150 ppm + 3 mV

Maximum AC Input Current: +6% -13% (48-63) Hz 100 Vac (Opt.100)

24

24

120 Vac (Std.) 24 A 24 A
220 Vac (Opt.220) 15A 15A
240 Vac (Opt.240) | 14 A 14 A
Typical input power at rated output power: (see point P, on Figure 1-1) 1435 W 1375 W

Temperature Coefficient: Output change per degree Celsius change Voltage | 80 ppm + 15 mV 100 ppm + 2 mV
in ambient following 30 minute warm-up. Current | 100 ppm + 4 mA 180 ppm + 15 mA
Drift (Stability): Change in output (dc to 20 Hz) over 8-hour internal Voltage | 0.03 % + 17 mV 0.03% + 3 mV
under constant line, load, and ambient following 30-minute warm-up Current | 0.03% + 5 mA 0.1% + 25 mA
Programming Response Time: The maximum time required Settling | 300 mV 30 mv
Band
to change from zero volts to full scale voltage or from full scale Up Full Load | 300 ms (0.4Q ) 300 ms (40 Q)
voltage to 2 volts (6 volts for Agilent 6028A and 5 volts for Agilent 6015A) No Load | 300 ms 300 ms
and settle within the specified band. Full load is defined as the Down Full Load | 500 ms (0.4Q) 600 ms
resistance equal to Vp1/Ip1. Light load is as specified Light Load | 3.5's (open Q) 1.5s (50 Q)
Overvoltage Protection: Trip voltage adjustable via front Range | 0-214 V 0-22 V
panel control using the Display OVP function Resolution | 600 mV 100 mV
Accuracy | 0.3% +1.25V 0.25% + 625 mV
Monitoring Output Accuracy: 0 to 5 V signals from rear panel terminals that Voltage | 0.3% + 60 mV 0.25% + 2 mV
indicate 0 to full scale output voltage and current. Output impedance = 10K Q. Current | 0.36% + 10 mA 0.3% + 35 MA
Remote Analog Programming Accuracy Resistance (0 to 4K) Voltage | 0.5% + 35 mV 0.5% + 215 mV
Current | 1% + 800 mA® 1% + 170 mA
Voltage (0 to 5V) Voltage | 0.25% + 35 mA 0.3% + 215 mV
Current | 0.4% + 800 mA® 0.36% + 170 mA

Reverse Voltage Protection: Maximum continuous current caused by reverse ~ Ac poweron | 17 A 50 A

voltage impressed across the output terminals. Ac power off

7A

20 A

12 General Information
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NOTES.

60128 6015A 6023A 6028A
0-60 V 0-500 V. 0-20 v 0-60 V
0-50 A 0-5A 0-30 A 0-10 A
1000-1200 W 1000-1050 W 200-242 W 200-242 W

0.01% + 5 mV

0.01% + 40 mV

0.01% +2mVv

0.01% +3 mV

0.01% + 10 mA

0.03% + 34 mA

0.01% +9 mA

001% +5mA

0.01% + 3 mV

0.01% + 13 mV

0.01% +1mVv

0.01% +2mV

0.01% + 10 mA

0.03% + 17 mA

001% +6 mA

001% +2mA

lead

100MHz

0.005% + 5 mV/40 mV° 50 mV/160 mV 3 mV/30 mV 3 mV/30 mV
25 mA/- ! 50 mA"* 30 mA/S T T 5mA/~?

2 ms/3 ms 5 ms/® 1 ms/2 ms 1 msf®

100 mV/300 mV 200 mV/° 50 mV/150 mV 75 mV/°
6012B 6015A 6023A 6028A

20 mV 15 mV 5mV 15 mV

20 mA 2.5 mA 10 mA 10 mA

20V, 200 V 2000 V 20V, 200 V 20V, 200V

10 mV, 100 mV 1V 10 mV, 100 mV 10 mV, 100 mV

0.65% + 3.5 counts,
0.65% + 3.5 counts

1% + 3.5 counts

0.6% + 20 mV, 0.6 +
200mV

0.6% + 20 mV, 0.6 +
200mV

80 ppm + 1mV, 100 ppm + 30 mV 75 ppm + 0.25 mV 75 ppm + 0.25 mV
80 ppm + 1mV

200 A 20A 200 A 200 A

100 mA 10 mA 100 mA 100 mA

0.6% + 4 counts

1% + 4 counts

0.6% + 200 mA

0.6% + 70 mA

100 ppm + 2 mA

100 ppm + 7.5 mA

100 ppm + 1.5 mA

100 ppm + 1.5 mA

200 V

2000 V

200 V

200 V

100 mV

1V

100 mV

100 mV

2.5% + 550mV

3% + 1 count

2.5% + 250mV

2.5% + 250 mV

200 ppm + 3 mV

100 ppm + 30 mV

200 ppm + 1 mV

200 ppm + 1 mV

24 24 6.0 A 6.0 A

24 A 24 A 6.5A 6.5A

15A 15A 3.8A 3.8A

14 A 14 A 36A 36A

1450 W 1256 W 340 W 325 W

80 ppm + 4 mV 100 ppm + 30 mV 70 ppm + 0.6 mV 70 ppm + 0.6 mV

100 ppm + 8 mA

100 ppm + 7 mA

100 ppm + 2 mA

100 ppm + 2 mA

0.03% +5mV

0.03% + 40 mV

0.02% +1mV

0.02% + 2 mV

0.03% + 10 mA

0.03% + 17 mA

0.03% + 10 mA

0.03% + 10 mA

90 mV/200 mV

750 mV

5mV

15 mVv

300 ms/120 ms (3.4 Q) 350 ms (250 Q) 100 ms (2 Q) 150 ms (2 Q)
300 ms/ 120 ms 250 ms 100 ms 120 ms

2 s/400 ms (3.4 Q) 600 ms (250 Q) 200 ms (2 Q) 150 ms (2 Q)
3s/35s (100 Q) 7 s (100 Q) 500 ms (50 Q) 750 ms (50 Q)
0-64 V 0-535 V 0-23V 0-67V

200 mV 1.5V 100 mV 100 mV

0.25% + 550 mV

0.3% +1.25V

0.25% + 250 mV

0.25% + 250 mV

0.3% + 15 mV

1% + 150 mV

0.25% + 2 mV

0.25% + 2 mV

0.36% + 20 mA

0.5% + 100 mA

0.3% + 15 mA

0.3% + 15 mA

0.5% + 70 mV

1% + 600 mV

0.5% + 12 mV

0.5% + 36 mV

1% + 500 mA

2% + 425 mA

1% + 110 mA

1% + 40 mA

0.3% + 70 mV

0.8% + 600 mV

0.25% + 12 mV

0.25% + 36 mV

0.36% + 500 mA

0.7% + 425 mA

0.3% + 110 mA

0.3% + 40 mA

50 A

5A

30A

10A

20 A

5A

15A

5A

General Information

1. P-P PARD not specified

2. Initially, for each degree
below 20°C the ripple
increases 2.4 mV/°C.
After load is applied
for 15 minutes, the increase
becomes 1.4 mV/°C.

3. After a five-minute wait.

4. CC PARD is specified for
a 1.2 m (4 feet) length load

5. P-P 75mV (20 Hz to
6. 50% change not specified

7. Typical common mode current
1 mA RMS/40 mA P-P

13
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Table 1-2 Supplemental Characteristics (continued)

DC Floating Voltage: Either output terminal may be floated up to the following voltage (including the output voltage) from
earth ground:

+ 240 Vdc on Models 6011A, 6012B, 6023A, and 6028A

+ 550 Vdc on Models 6010A and 6015A

Exceeding these voltages can result in damage to the equipment.

Efficiency (typical): 80% on maximum output boundary

Remote Sensing: The power supply maintains specifications at the load with up to 0.5 Volt per load lead with sense wire
resistance less than 0.2 Q per lead and sense lead length less than 5 metres. Operation with up to 2 volts per load lead is possible
with some degradation of the load effect specification.

M ultiple Operations: Up to two similar units may be connected in series, parallel or auto-parallel, to provide increased
output capabilities. Mixing supplies with dissimilar output capabilities is not recommended because under certain
conditions, the lower output supply may be stressed beyond its maximum voltage and or current capabilities by the higher
output supply.

Reactive L oads: Stable with inductive loads up to 100 mH and capacitive loads up to 10 F. CC compensation that provides
up to 10 H (with increased settling times) is available on specia order.

Voltage Over shoot (typical): The output voltage will overshoot its steady state value by less than 250 mV (1 V on Model
6015A) due to any of the following conditions:

1. Up programming

2. Crossover from CC to CV mode

3. A step change of up to 5A

4. AC power on

Temperature Rating (°C):

e Operating is 0-50 (Agilent 6010A/6011A/6012B/6015A)
0-55 (Agilent 6023A/6028A)

e Storageis- 40 + 75 (al models)

Weight kg. (Lbs.)

M odel Agilent 6010A  Agilent 6011A Agilent6012B  Agilent 6015A Agilent 6023A  Agilent 6028A
Net 15.9 (35) 16.8 (37) 15.9 (35) 16.3 (36) 8.6 (19) 8.6 (19)
Shipping 21.3 (47) 22.3 (49) 21.4 (47) 21.7 (48) 10.5 (23) 10.5 (23)

Dimensions: See Figure 2-1.

Certification:

The unit is designed to comply with these requirements:

* |EC 348-Safety Requirements for Electronic Measuring Apparatus.

e CSA Electrical Bulletin 556B-Electronic Instruments and Scientific Apparatus for Special Use and Applications.

« VDE0871.6.78 Level B-RFI Suppression of Radio Frequency Equipment for Industrial, Scientific, and Medical (ISM)
and similar purposes.

*  VDE 0411-Electronic Measuring Instruments and Automatic Controls.

e UL 1244-Electrical and Electronic Measuring & Testing Equipment.

e ANSI C39.5 Part 0 Draft 8-Electrical Testing, Measurement, and Control Equipment.

* Agilent Class B — Environmental Specifications
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vpi
{Maximum
Rated)
P2
VOLTS  vp2
P3
vpld
Ipi Ip2 p3
(Maximum
AMPS Rated)
Model Agilent Agilent Agilent Agilent Agilent Agilent
6010A 6011A 6012B 6015A 6023A 6028A
Vpl 200 V 20V 60 V 500 V 20V 60 V
Ipl 5A 50 A 175A 2A 10A 3.3A
Vp2 120V 14V 40V 350 V 14V 40V
Ip2 10A 76 A 30A 3A 17.2A 6 A
Vp3 60 V 7V 20V 200 V 6.7V 20V
Ip3 17 A 120 A 50 A 5A 30A 10A

Figure 1-1. Output Characteristic Curve
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Output Impedance (typical)
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Figure 1-2. Output Impedance
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Check that the rear-panel mode switches are set as shown in Figure 3-3.

Check that + lead is connected to +S and the — lead is connected to —S and tightenedHeeur&gnse lead is
connected to + Output and thesense lead is connected{®utput lead at the factory.

Check that the rear panel label indicates that the unit is set for the mains input voltage to be used. If not, refer to “Line
Voltage Conversion” in chapter 2.

Plug the unit into the appropriate ac power outlet.

Turn the Voltage control all the way down (fully counter clockwise) and the Current control up slightly clockwise to
ensure CV operation.

Check that the recessed OVP ADJUST control on the front panel is fully clockwise.

Press the top of the LINE rocker switch in to turn the power supply on. You should hear the fan. Check that the CV
indicator remains on.

The VOLTS and AMPS displays should indicate approximately 0.00.

Press the momentary-contact DISPLAY OVP pushbutton switch and check that VOLTS display indicates maximum
OVP for the power supply.

Press the DISPLAY SETTINGS switch, Turn the CURRENT knob clockwise, and check that the AMP setting
increases. The CV indicator should be on and the CC indicator should be off.

Turn the VOLTAGE control clockwise and check that the output voltage increases from zero to full output voltage as
indicated on VOLTS display. Continued clockwise rotation may cause VOLTS display to indicate + OL.

Check the overvoltage protection circuit by turning OVP ADJUST control counterclockwise until OVP circuit trips.
Output should drop to 0 V, CV indicator turns off and OV indicator turn on .

Reset the OVP circuits by turning OVP ADJUST control fully clockwise and turning unit off and back on.

To check the constant current circuit, turn the power supply off and short rear panel + and - output terminals with a wire
of sufficient gauge to carry the supply's maximum current output (see Table 3-3).

Turn the power supply on and adjust the CURRENT control clockwise. Check that the output current increases from
zero to full output current as indicated on AMPS display. Continued clockwise rotation may cause AMPS display to
indicate + OL. The CC indicator should be on and CV indicator should be off.

Turn off the power supply, remove the short from the output, and read following instructions before connecting load to
supply.

Operating Instructions 27
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Table 3-2. Maximum Wire Lengths To Limit Voltage Drops

Wire Size Resistivity Maximum Length In Meters (Feet)To
Limit VoltageDrop To 0.5V Or Less
AWG | Cross-section (mm?) Q/kft Q/km 5A 10A 17 A 30A 50A 120A
22 16.15 (619 | * * * * *
0,5 40.1 25 * * * * *
20 10.16 (9.8) * * * * *
0,75 26.7 3.7 1.8 * * * *
18 6.388 (15.6) | (7.8 * * * *
1 20,0 5.0 25 * * * *
16 4.018 (248) | (124) | (7.3 * * *
15 13.7 7.3 3.64 * * * *
14 2.526 (40) (19.7) | (11.6) | (6.6) * *
25 8.21 12.2 6.1 35 * * *
12 1.589 (62.9) | 13.46) | (185) | (1049 |* *
4 5.09 19.6 9.8 5.7 3.27 * *
10 .9994 (100) (50) (29.4) | (16.68) | (10.01) | *
6 3.39 29.5 14,7 8.6 5.9 * *
8 0.6285 (160) (795) | (46.7) | (26.52) | (1591) | *
10 1.95 51,2 25,6 15 8.55 5.13 *
6 0.3953 (252) (126.5) | (744) | (42.16) | (25.3) |*
16 1.24 80.6 40,3 23.7 13.44 8.06 *
4 0.2486 (402) (201) (118) (67.04) | (40.23) | (16.76)
25 0.795 125.7 62.8 37 20.96 12.58 5.24
2 0.1564 (639) (319) (188) (106.5) | (63.94) | (26.64)
35 0.565 176.9 88.5 52 29.5 17.7 7.37
50 0.393 254.4 127 74.8 42.4 25.45 10.6
0 0.09832 (1017) | (508) (299) (169.5) | (101.7) | (42.38)
* Wire not rated for power supply maximum current rating.
Table 3-3. Stranded Copper Wire Ampacity
Wire Size
AWG Cross Section (mm?) Ampacity NOTES:
22 5.0 1. Ratings for AWG-sized wires are derived from MIL-W-
20 8.33 5088B. Ratings for metric-sized wires are derived from IEC
0.75 10 Publication 335-1.
1 135 2. Ampacity of aluminum wire is approximately 84% of that
18 15.4 listed for copper wire.
15 16 3. When two or more wires are bundled together, ampacity for
16 19.4 each wire must be reduced to the following percentages:
55 25 2 conductors 94%
3 conductors 89%
14 312
7 2 4 conductors 83%
5 conductors 76%
12 5 jg 4. Maximum temperatures: Ambient, 50°C; conductor, 105°C
10 55
10 63
8 75
6 100
4 135
2 180
0 245
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crosses the operating locus at point 1. Point 1 ison the part of the operating locus defined by the voltage setting, so the
power supply operatesin CV mode.

Similarly, the line representing load resistance C, the lowest load resistance shown on the graph, crosses the operating locus
at point 3. Point 3 is on the part of the operating locus defined by the current setting, so the power supply operatesin CC
mode.

Load Resistance B equals the crossover resistance for the particular combination of voltage and current settings shown on
the graph. Either the CV or CC LED will light. If the load resistance increases, the voltage setting decreases, or the current
setting increases, the power supply will operatein CV mode. Conversely, if the load resistance decreases, voltage setting
increases, or current setting decreases, the power supply will operate in CC mode.

CONSTANT - VOLTAGE Eg = VOLTAGE SETTING
VOLIAGE OPEF?;T"?RU";E 1g = CURRENT SETTING
L>Rg RL = LOAD RESISTANCE
. T ] 2 R = CROSSOVER RESISTANCH]
5 s
(Vi Ig
<
&
OUTPUT & &
VOLTAGE P
Y, £2
g &
LOAD o
RESISTANGE R/
HIGHER
/
WES
M CONSTANT-CURRENT
o k2 OPERATING LINE
OB
R < Rg)
LOAD
CURRENT
A WER ¢ T LM
QUTPUT CURRENT Is

Figure 3-4. Determining Operating Point

In Figure 3-5, the voltage and current settings are high enough that the rectangular operating locusis cut off by the
maximum output power boundary of the power supply. For the load resistance A, the power supply operatesin CV mode at
the voltage and current values for point 1. Similarly, for load resistance D the power supply operatesin CC mode at point 4.

For load resistance between B and C, the operating point will be on the maximum output-power boundary between points 2
and 3, and the UNREGULATED indicator will be on. The VOLTS and AMPS displays will indicate the voltage and current
being supplied to the output. (The product of the two readings will exceed rated output power of the supply.) Note that the
actual boundary is beyond the specified minimum boundary. The UNREGULATED indicator will light only if the actual
boundary is exceeded.

The supply can operate in the overrange region for sustained periods without being damaged. However, the supply is not
guaranteed to meet specificationsin overrange. Output ripple increases substantially and regulation is seriously degraded.

Note: Under certain conditions of line and load, it is possible for the supply to provide more than rated output
power and still maintain regulation. If this occurs, the unit will operate normally and the OVERRANGE
indicator will be off. However, the slightest change in either line or load may cause the unit to go out of
regulation. Operation of the unit beyond the rated-output-power boundary is not recommended.
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POWER SUPPLY LOAD

Figure 3-6. Remote Voltage Sensing

Because the sensing leads carry only afew milliamperes, the wires used for sensing can be much lighter than the load leads.
Each sense lead should have no more than 0.2 ohms resistance. Use the resistivity columnsin Table 3-2 to determine the
minimum wire size for the length of sense leads being used. The sense leads should be a shielded, twisted pair to minimize
the pickup of external noise. Any noise picked up on the sensing leads will appear at the supply’s output, and CV load
regulation may be adversely affected. The shield should be grounded at the power supply end only, and should not be used
as one of the sensing conductors. The sensing leads should be connected as close to the load as possible.

If dightly degraded CV load regulation can be tolerated, the power supply will provide remote voltage sensing with up to 2
Vdc drop in each load |ead and with more than 0.2 ohms resistance in each sense lead. Asthe voltage drop in the load |eads
increases, the load voltage error due to sense-lead resistance increases according to the formula:

(2Rs+ 0.5)V1
1000

where Rsis the resistance in ohms of each sense lead and VI is the voltage drop in each load lead. For example, if the
resistance in each sense lead is 1 ohm and the voltage drop in each load lead is 2 Vdc, the load voltage might differ by [2(1)
+ 0.5] 2/1000 = 5 mVdc from that with no sense-lead.

The sensing leads are part of the supply’s programming circuits, so they should be connected in such away as to make it
unlikely that they might inadvertently become open circuited. If the sense leads open during operation, the voltage at the
load will rise slightly above its’ programmed value.

Note: The power supply includes protection resistors that reduce the effect of open sense leads during remote-
sensing operation. If a sense lead opens there will be a change in the output voltage. See Table 3-4 for the
approximate voltage change.

Table 3-4. Voltage change due to open sense lead

M odel +S -S Both

6010A 1.6% -0.1% 1.5%
6011A 4% 1% 4.8%
6012B 1.6% -0.1% 1.5%
6015A 1.6% -0.1% 1.5%
6023A 4% 1% 4.8%
6028A 4% 1% 4.8%
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Agilent Sales and Support Office

For more information about Agilent Technologies test and measurement products, applications, services, and for a current
sales office listing, visit our web site: http://www.tm.agilent.com/

Y ou can also contact one of the following centers and ask for atest and measurement sales representative.

United States:

Agilent Technologies

Test and Measurement Call Center
P.O. Box 4026

Englewood, CO 80155-4026

(tel) 1 800 452 4844

Europe:

Agilent Technologies
European Marketing Centre
P.O. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (31 20) 547 9900

Latin America:

Agilent Technologies

Latin American Region Headquarters
5200 Blue Lagoon Drive

9th Floor

Miami, Florida 33126

U.SA.

(tel) (305) 267 4245/4220

Asia Pacific:

Agilent Technologies Asia Pacific Ltd.

17-21/F Shell Tower, Times Square,
1 Matheson Street, Causeway Bay,
Hong Kong

(tel) (852) 2599 7777

Canada:

Agilent Technologies Canada Ltd.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

(tel) (905) 206 4725

Japan:.

Agilent Technologies Japan Ltd.
M easurement Assistance Center
9-1, Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 426 56 7832

Australia/New Zealand:

Agilent Technologies Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130
Australia

(tel) 1 800 629 485 (Australia)

(tel) 0 800 738 378 (New Zealand)
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Manual Updates

The following updates have been made to this manual since the print revision indicated on the title page.

2/01/00

All references to HP have been changed to Agilent.
All references to HP-1B have been changed to GPIB.
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