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SECTION |
GENERAL INFORMATION

1-1 DESCRIPTION

1-2 This power supply (see cover) is completely
transistorized and suitable for etther bench or rack
operation. It is a compact, well-regulated, Con-
stant Voltage,/Constant Current supply that will fur-
nish full rated output voltage at the maximum rated
outpul current or can be continucusly adjusted
throughout the output range. The front panel CUR-
RENT controls can be used to establish the output
current limit {overload or short circuit) when the
gupply is used as a constant voltage source and the
VOLTAGE control can be used to establish the volt-
age limit {ceiling) when the supply is used as a
constant current source. The supply wiil automati-
cally crossover from constant voltage to constant
current operation and vice versa if the output cur—
rent or voltage exceeds these preset limits,

1-3 The power supply hag both front and rear ter-
minals. Either the positive or negative output ter-
minal may be grounded or the power supply can be
operated fleating at up to a maximum of 300 Volts
off ground.

1-4 A single meter is uged to measure either out-
put volitage or output current in one of two ranges.
The voltage or current ranges are selected by a
METER switch on the front panel.

1-5 Barrier strip terminals located at the rear of
the unit allow ease in adapting to the many opera-
tional capabilities of the power supply. A brief
description of these capabilities is given below:

a. Remote Programming, The power supply
may be programmed from a remote leocation by means
of an external voltage source or resistance.

b. Remote Sensing. The degradation in reg=-
ulation which would occur at the load because of
the voltage drop in the load leads can be reduced
by using the power supply in the remote sensing
mode of operation.

c. Series and Auto-Series Operation. Power
supplies may be used in series when a higher out-
put voltage is reguired in the voltage mode of oper-
ation or when greater voltage compliance is required
in the constant current mode of operation. Auto-
Series operation permits one knob control of the
total outpui voltage from a "master” supply.

d, Parallel and Auto~Parallel Operation.
power supply may be operated in parallel with a
similar unit when greater output current capability
is required. Auto-Parallel operstion permitis one

The

knob control of the total output current from a
"master' supply.

e. Auto-Tracking. The power supply may be
used as a "master” supply, having control over one
{or more) "slave® gupplies that furnish various volt-
ages for a system.

1-6 SPECIFICATIONS

1~7 Detailed specifications for the power supply
are given in Table 1-1.

1-8 OPTIONS

i~8 Options are factory modifications of a stan~
dard instrument that are requested by the customer.
The following options are available for the instru-
ment covered by this manual. Where necessary, de-
tailed coverage of the options is included through-
out the manual,

Cption No, Description
08 Current 10-Turn Pot: A single control

that replaces both coarse and fine cur-
rent conitols and improves cutput set-
tability.

Three Digit Graduated Decadial Volt-
age Cogtrol; Control that replaces 10-
turn voltage control permitting accurate
resettability.

Three Digit Graduated Decadial Cur—
rent Control: Control that replaces
coarse and fine current controls permit-
ting accurate resettability,

13

14

28 7230Vac Single Phase Input; Supply as
normally shipped is wired for 1158Vac
input. Opticn 28 consists of reconnect-
ing the input transformer for Z30Vac

operation.

1-10 ACCESSORIES

1-11 The ascoessories listed in the following chart
may be ordered with the power supply or separately
from your local Hewlett~Packard field sales office

{refer to list at rear of manual for addresses).

@ Part No. Description
CO05 8" Black Handle that can be attached

to side of supply.
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Description

@ Part No.

145137 Rack Kit for mounting cne 3%" high
supply. {Refer to Section II for details.)
145234 Rack Kit for mounting two 34 high

supplies. {Refer to Section II for de-
tails.)

1-12 INSTRUMENT IDENTIFICATION

1-13 Hewlett~-Packard power supplies are ideniified
by a three-part serial number tag., The first part is
the power supply model number. The second part
is the serial number prefix, which consists of a
number-letter combination that denotes the date of
a significantdesign change. The number designates
the year, and the letter A through L designates the
month, January through December, respectively,

1-2

with "I" omitted. The third part is the power supply
serial number.

1-14 if the serial number prefix on your power sup=-
ply does nof agree with the prefix on the title page
of this manusl, change sheets are included to up-
date the manual. Where appiicable, backdatling
information is given in an appendix at the rear of
the manuai,

1.15 QRDERING ADDITIONAL MANUALS

1-16 One manual is shipped with each power sup=-
ply. Additional manualis may be purchased from
vour local Hewiett-Packard field office {gee iist at
rear of this manual for addresses). Specify the
model number, serial number prefix, and (E@ part
number provided on the title page,
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Table 1-1,

Specifications

INPUT:
115Vac +£10% 48~63Hz,

OUTPUT:
0-320 Volts @ 0,1 Amp,

LOAD REGULATION:

Constant Voltage - Less than 0,02% plus ZmV
for a {full load to no load change in cutput cur-
rent,

Constant Current - Less than 200pa for a zero
o maximum change in output voltage,

LINE REGULATION:

Constant Voltage ~ Less than $,02% plus 2mV
ior any line voltage change within the input
rating,

Constant Current = Less than 200pa for any
line voltage change within the input rating,

RIPPLE AND NOISE:

Constant Voltage - Less than 1mVrms/40mV
L~

Constant Current ~ Less than 200pArms,

OPERATING TEMPERATURE RANGES:
Operating: 0 to 50°C., Storage: -40 o +75°C,

TEMPERATURE COETFICIENT:

Constant Voltage - Less than 4,02% plus 1mV
per degree Centigrade,

Constant Current -~ Less than 0,02% plus 150pA
per degree Centigrade,

STABILITY:

Constant Voltage = Less than 0,10% plus S5mV
total drift for 8 hourg after an initial warmup
time of 30 minutes at constant ambient, constant
line voltage, and constant load,

Constant Current = Less than 0,10% plus 750pA
total drift for 8 hours after an initial warmup
time of 30 minutes at constant ambient, constant
line voltage, and consiant load,

INTERNAL IMPEDANCE AS A CONSTANT VOLTAGE
SOURCE:
less than 0.02 ohm from dc fto l1kHz.
iess than 0.5 chm from 1kHz to 100kHz,
Less than 3.0 ohms from 100kHz to 1MHz,

TRANSIENT RECOVERY TIME:

Less than 50psec for output recovery to within
10mV following a full load current change in the
cutput,

OVERLOAD PROTECTION:
A continuously acting consiant current circuit
protects the power supply for all overloads in-

cluding a direct short placed across the termi-
nals in constant voliage operation, The con-
stant voltage circuit limits the output voltage in
the constant current mode of operation.

METER:

The front panel meter can be used as either a
0=400 or 0-40 Volt voltmeter or a5 a 0-0,12 or
0,012 Amp ammeter,

QUTPUT CONTROLS;
Ten-turn voltage control and course and fine
ourrent controls,

CUTPUT TERMINALS:

Three "five-way" output posts are provided on
the front panel and an output terminal strip is
iocated on the rear of the chassls, All power
supply output terminals are isolated from the
chassis and either the positive or negative ter-
minal may b2 connected to the chassis through
a separate ground terminal located on the output
terminal strip,

ERROR SENSING:

Frror sensing is normally accomplished at the
front terminals if the load is attached to the
front or at the rear terminals if the load is at~
tached to the rear terminals, Also, provision is
included en the rear terminal strip for remote
sensing.

REMOTE RESISTANCT PROGRAMMING:
Ceonstant Voltage = 300,/V. Accuracy: 1%,
Constant Current - 150K~/A. Accuracy: 10%.

REMOTE VOLTAGE PROGRAMMING:
Constant Voltage - 1V/V, Accuracy: 1%,

Constant Current — 1.5V/, 1A, Accuracy: 10%,
COOLING:
Convection cooling is employed. The supply

has no moving parts,

SIZE:

31" Hx12-5/8" Dx 85" W. Two of the
units can be mounted side by side in a stand-
ard 19" relay rack,

WEIGHT: 13 lbs, net, 18 lbs, shipping,
FINISH:

Light gray front panel with dark gray case.

POWER CORIDx:
A three-wire, five-foot power cord is pro-
vided with each unit,

1-3
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SECTION i
INSTALLATION

2-1 INITIAL INSPECTION

2-2 Before shipment, this instrument was inspected
and found to be free of mechanical and electrical
defects. Ag soon as the instrument is unpacked,
ingpect for any damage that may have occurred in
transgit, Save all packing materials until the in-
spection is completed. If damage is found, file a
claim with the carrier as soon as possible,
Hewlett~Packard Sales and Service Office should be
notified.

2-3  MECHANICAL CHECK

2-4 This check should confirm that there are no
broken knobs or connectors, that the cabinet and
panel surfaces are free of dents and scraiches,
and that the meter is not scraiched or cracked.

2-5 ELECTRICAL CHECK

2~6 The Instrument should be checked against its
electrical specifications. Section V includes an
*in-cabinet" performance check to verify proper in-
strument operation,

2-7 INSTALIATION

2=8 The instrument is shipped ready for bench
operation. It is necessary only to connect the in-
atrument to a source of power and it is ready for
operation.

2-9  LOCATION

2~10 This instrument is air cooled. Sufficient
space should be allotted so that a free flow of cool~
ing air can reach the gides and rear of the instru-
ment when it is in operation. It should be used in
an area where the ambient temperature does not ex-
ceed 50°C.

2-11 CUTLINE DIAGRAM

Z2~12 Flgure 2~ is a diagram showing the cutline
dimensions of this unit.

2-13 RACK MOUNTING

2~14 This instrument may be rack mounted in &
standard 19 inch rack panel either alongside a sim-
ilar unit or by itself. Figures 2-2 and 2-3 show
how both types of installations are accomplished,
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Figure 2-1. Cutline Diagram

2-15 To mount two units side-by-side, proceed as
follows:

a. Remove the four gscrews froem the front
panels of both units,

b. 8iide rack mounting ears between the
front panel and case of each unit.

¢, Siide combining strip between the front
panels and cases of the two units.

d. After fastening rear portions of units to-
gether using the bolt, nut, and spacer, replace
panel screws,

2-16 To mount a single unit in the rack panel, pro-
ceed as follows:

a, Bolt rack mounting ears, combining siraps
and angle brackets to each side of center spacing
panels, Angle brackets are placed behind combin-
ing straps as shown in Figure 2-3,

b. Remove four screws from front panel of unit,
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Figure 2-3. Rack Mounting, One Unit
¢. Siide combining strips between front d. Bolt angle brackets to front sides of case

panel and case of unit. and replace front panel screws,

2~2
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2-17 INPUT POWER REQUIREMENTS 2-19 CONNECTIONS FOR 230 VOLT OPERATION
(Figure 2-4)

2-20 Normally, the two primary windings of the in-
put transformer are connected in parallel for opera~-
tion from 115V source. To convert the power supply
to operation from a 230V source, the powsar trang-
former windings are connecied in series ag follows:

a. Unplug the line cord and remove top and
bottom covers from unit.

b. Break the copper between 54 and 55 and
alao between 50 and 51 on the printed circult board.
These are shown in Figure 2-4 and are labeled on
copper side of printed circuit board ‘ang on schematic.

c. Add strap between 50 and 55,

d. Replace existing fuse with 1 Ampere, 230~
Volt fuse. Retuwrn unit to case and operate normally.

2-21 POWER CABLE

2-22 To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) recom~
mends that the instrument panel and cabinet be

2~18 This power supply may be operated from
either a nominal 115 Volt or 230 Volt, 48-63Hz
power sourc¢e, The unit, as shipped from the fac-
tory, is wired for 115 Volt operation. The input
power required when operated from a 115 Volt, 60
Hertz power source at full load is 60 Watts and
1.0 Ampere.

@

FUSE v grounded. This instrument is equipped with a three
@ /7L conductor power cable, The third conductor is the
ground conductor and when the cable is plugged into
CRANSPORMER ERIMARY an appropriatereceptacle, the instrument is grounded,
II5VOLT OPERATION The offset pin on the power cable three-prong con-

nector is the ground connection.

2~23 To preserve i:he"prot'éction feature when oper—
ating the instrument from a two-contact outlet, use
a three~prong to two-prong adapier and connect the

D)

NOTE: CONNECTIONS BETWEEN

@ 50 B 5l , 54 & 65, ARE MADE green lead on the adapter to ground.
WITH COPPER ON THE PRINTED
CIRCUIT BOARD. THESE 2-24 REPACKAGING FOR SHIPMENT

CONNECTIONS MUST BE

s REMOVED FOR 230V

|
E
|
[
!
§
i
I_}_’ Hewlett-Packard field office to obtain the materials.

OPERATION, THE CONNECTIONS 2-25 To insure safe shipment of the instrument, it
@ ON THE PRINTED CIRCUIY R
BOARD MUST BE BROKEN AND is recommended that the package designed for the
A SEPARATE EXTERNAL . .
FusE CONNECTION MADE BETWEEN %nstrument be g‘sgd. The original packaging mafcerxai
7230 POINTS 50 8 35. is reusable. If itis not available, contact your local
TRANSFORMER PRIMARY This office will also furnish the address of the near—
CONNECTED FOR est service office to which the instrument can be

230 VOLT OPERATION A .
shipped. Be sure to attach a tag to the instrument

which specifies the owner, model number, full serial
number, and gervice required, or a brief description
Tigure Z-4, Primary Connections of the trouble,
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SECTION 1l
OPERATING INSTRUCTIONS

3-1 TURN-ON CHECK-OUT PROCEDURE

Figure 3-1, Front Panel Controls and Indicators

3-2 The following procedure describes the use of
the front panel controls and indicators and ensures
that the supply is operational (see Figure 3~1):

a, Set AC Power Switch tg ON.

b. Observe that Pilot Light goes on.

¢. Set Meter Switch to desired voltage
range,

d. Adiust coarse and fine Voltage Controls

until desired output voltage is indicated on
Meter,

e, Short circuit output terminals, set meter
switch to desired current range and adjust Current
Controls for desired output current,

i. Remowve short and connect load to output
terminals (Front or Rear).

3-3 OPERATING MODES

3-4 The power supply is designed so that its
mode of operation can be selected by making strap-
ping connections between particular terminals on
the terminal strip at the rear of the power supply.
The terminal designations are stenciled inwhite on
the power supply above their respective terminals.
Although the strapping patterns illustrated in this
section show the positive terminzl grounded, the
operator can ground either terminal or operate the
power supply up to 300Vdc off ground (floating},. The
following paragraphs describe the procedures for
utilizing the various operational capabilities of the

power supply. A more theoritical description con-
cerning the operationsl features of this supply is
coniained in Application Note 90 and in various
Tech. Letters. Copies of these can be obtained
from your local Hewlett-Packard field office,

3-5 MNORMAL OPERATING MODE

3-8 The power supply is normally shipped with its
rear terminal strapping connections arranged for
Constant Voltage/Constant Current, local sensing,
focal programming, single unit mode of operation.
This strapping pattern is illustrated in Figure 3-2.
The operator selects either a constant voltage or a
constant current output using the front panel con-
trols (local programming, no strapping changes sre
necessary).

Al A2 A3 A4 A5 AS A7 A8 A9 -5 - GND 1+ +S5 AIQ

MONITORING
POINTS

Figure 3-2. Normal Strapping Pattern

3-7 CONSTANT VOLTAGE
3-8 To select a constant voltage output, proceed
as follows: _

a. Turn-on power supply and adjust VOLTAGE
controls for desired output voltage (output terminals
open). '

b. Short output terminals and adjust CURRENT
controls for maximum output current allowable (cur-
rent limit), as determined by load conditions. If a
load change causes the current iimit to be exceeded,
the power supply will automatically crossover to
constant current output at the preset current limit
and the output voltage will drop proportionately. In
setting the current limit, allowance must be made
for high peak current which can cause unwanted
cross~over, (Refer to Paragraph 3-48.)
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3-9 CONSTANT CURRENT

3-10 To select a constant current output, proceed
as foliows:

a., Shortoutput terminals and adjust CURRENT
controls for desired output current.

b, Open output terminals and adjust VOLTAGE
controls for maximum output voltage allowable
(voltage limit), as determined by load conditions.
If a load change causes the voltage limit to be ex-
ceeded, the power supply will automatically cross-
over to constant voltage ocutput at the preset volt-
age limit and the output current will drop propor-
tionately. In setting the voltage limit, allowance
must be made for high peak voltages which can cause
unwanted crossover. {(Refer to Paragraph 3-48.)

3-11 CONNECTING LOAD

3-12 Each load should be connected to the power
supply outpyt terminals using separate pairs of
connecting wires., This will minimize mutual cou-
pling effects between loads and will retain full ad-
vantage of the low output impedance of the power
supply. Each pair of connecting wires should be as
short as possible and twisted or shielded to reduce
noise pickup. (If shield is used, connect one end
to power supply ground terminal and leave the other
end unconnected.)

3-13 If load considerations require that the output
power distribution terminals be remotely located
from the power supply, then the power supply output
terminals should be connected io the remote distri~
bution terminals via a pair of twisted or shielded
wires and each 'load separately connected to the
remote distribution terminals. For this case, remote
sensing should be used {Paragraph 3-31).

3-14 OPERATION BEYOND NORMAL RATED OUTPUT

3-15 The shaded area on the front panel meter
face indicates the amount of output voltage or cur-
rent that is available in excess of the normal rated
output. Although the supply can be operated in
this shaded region without being damaged, it can-
not be guaranteed to meet all of its performance
specifications, Generally when operating the sup-
ply in this manner, the output is unstable when a
load is connecied, However, if the line voltage is
maintained above its nominal value, the supply will
probably operate within the specifications above
the rated output,

3-16 OPTIONAL OPERATING MODES

3-17 REMOTE PROGRAMMING, CONSTANT
VOLTAGE

3-18 The constant voltage output of the power sup-
ply can be programmed {controlled) from a remote
location if required. Either a resistance or voltage

3-2

source can be used for the programming device. The
wires connecting the programming terminals of the
supply to the remote programming device should be
twisted or shielded to reduce noise pick-up. The
VOLTAGE control on the front panel is disabled ac~
cording to the following procedures.

3-19 Resistance Programming {Figure 3-3), In this
mode, the output voltage will vary at a rate deter-
mined by the programming coefficient — 300 ohms
per Volt (i.e. the output voltage will increase 1 Voit
for each 300 ohms added in series with programming
terminals). The programming accuracy is 1% of the
programmed value, [f greater programming accuracy
is required, it may be achieved by changing resis-
tor R13 (see Paragraph 5-79).

Al A2 A3 A4 A5 AB AT A8 A9 ~§ - GND + +5 A0

ERARERAELER

PROGRAMMING Ry
RESISTOR

FPigure 3-3. Remote Resistance Programming

(Constant Voltage}

3-20 The output voltage of the power supply should

be zero Volts +20 millivolts when zero ohms is con-
nected across the programming terminals, If a zero
ohm voltage closer than this is required, it may be

achieved by changing resistor R6 or R8 as described
in Paragraph 5-77.

3-21 To maintain the stability and temperature co-
efficient of the power supply, use programming re-
sistors that have stable, low nocise, and low temper~
ature (less than 30ppm per degree centigrade) char-
acteristics. A switch can be used in conjunction
with various resistance values in order to obtain
discrete output voltages. The switch should have
make~before~break contacts to avoid momentarily
opening the programming terminals during the
switching interval.

3-22 Voliage Programming (Figure 3-4), Employ the

strapping pattern shown on Figure 3-4 for voltage
programming. In this mode, the cutput voltage will
vary ina 1 to 1 ratio with the programming voltage
{reference voltage) and the load on the programming
voltage source will not exceed 25 microamperes.
The programming accuracy is 1% of the programmed
voltage.
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Al AZ A3 A4 AS AB AT AB A% —S ~ GND + +35 A0

lelo[elzlplollel¢lzigl2lzl

Ry

REFERENCE L
VOLTAGE 5

L

Remote Voliage Pregramming
(Constant Voltage}

Figure 3-4.

3-23 The impedance (Ry) looking into the external

programming voltage source should be approximate-
1y 1000 ohms if the temperature and stability spec-
ifications of the power supply are 1o be maintained.

3-24 Methods of voltage programming with gain
are discussed in Application Note 30, Power Supply
Handbook; awvailable at no charge from your local
Hewlett~Packard Sales Office.

3-25 REMOTE PROGRAMMING, CONSTANT
CURRENT

3-26 Either a resistance or a voltage source can
he used to control the constant current output of
the supply. The CURRENT contrels on the front
panel are disabled sccording to the following pro-
cedures.

3-27 Resistance Programming (Figure 3-5), In this
mode, the output current varies at a rate determined
by the programming coefficient — 75K ohms per Amp
for Model 62078, and 150K ohms per Amp for Model
62098, The programming agcuracy is 10% of the
programmed current, If greater programming accu-
racy is required, it may be achieved by changing
resistor R19 {see Paragraph 5-82},

3-28 Use stable, low noise, low temperature coef-

Al A2 A3 A4 A5 A6 A7 AB A9 ~S -~ GND + +5 AID

2lele]gle]elalolelzol2llRlp]

PROGRAMMING Ry
RESISTOR
Figure 3-5. Remote Resistance Programming

(Constant Current)

ficient {less than' 30ppm/CC) ‘programmingresistors
to maintain the power supply temperature coefficient
and stability specifications. A switch may be used
to set discrete values of output current. A makew
before-break type of switch should be used since
the ocutput ourrent will exceed the maximum rating
of the power supply if the switch contacts open
during the switching interval.

CAUTION

If the programming terminals (Aland A4)
should open at any time during this
mode, the output current will rise to a
value that may damage the power sup~
ply and/or the load. Toavoid this pos-
sibility, connect a 15K resistor across
the programming terminals and in paral-
lel with a remote programming resistor.
Like the programming resistor, the 15K
resistor should be of the low noise, low
temperature coefficient type.

3-29 Voltage Programming {Figure 3-6). In this
mode, the output current will vary linearly with
changes in the programming voltage. The program-
ming voltage should not exceed 1.8 Volts. Voltage
in excessof 1.8 Volts will result in excessive power
dissipation. in the instrument and possible damage.

Al A2 A3 A4 AS A6 A7 AB A9 -5 ~ GND + +5 AiD

[gleleleleolclziplziale Qlﬁii@
\ | W 0 B W

Ry
A A L e
REFERENCE Ry
VOLTAGE
Figure 3-6. Remote Voltage Programming

(Constant Current}

3-30 The output current for Model 6207B supplies
will be the programming voltage divided by 7.5 chms,
For Model 62098 supplies, it will be the program-
ming voltage divided by 15 ohms. The current re-
quired from the voltage source will be less than 25
microamperes. The impedance (Ry) as seen looking
into the programming voltage source should be ap-
proximately 500 ohms if the temperature coefficient
and stability specifications of the power supply are
to be maintained, The programming accuracy is 10%
of the programmed current.

3-31 REMOTE SENSING {See Figure 3-7)

3-32 Remote sensing is used o maintain good reg-
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vlation at the load and reduce the degradation of
regulation which would occur due to the voltage
drop in the leads between the power supply and the
load. Remote sensging is accomplished by utilizing
the strapping pattern shown in Figure 3-7. The
power supply should be turned off before changing
strapping patterns. The leads from the +8 terminals
to the load will carry less than 10 milliamperes of
current, and it is not required that these leads be
as heavy as the load leads. However, they must
be twisted or shielded to minimize noise pick-up,

Al A2 A3 A4 AB AB AT AB AS -5 - GHD + 45 AIU

EERRERRRREEERA

o L W ld |

Figure 3-7. Remote Sensing

CAUTION

Ohserve polarity when connecting the
sensing ieads to the load.

3-33 Tor reasonable load lead lengths, remote sen~

sing greatly Improves the performance of the supply.

However, if the load is located a considerable dis-
tance from the supply, added precautions must be
observed to obtain satisfactory operation. Notice
that the voltage drop in the load leads subiracts
directly from the available output voltage and also
reduces the amplitude of the feedback error signals
that are developed within the unit. Because of
these factors it is recommended that the drop in
each load lead not exceed 1 Volt. If a larger drop
must be tolerated, pleasé consult a Hewlett~Packard
Sales Engineer, '

NOTE

Due to the voltage drop in the load
leads, it may be necessary to readjust
the current limit in the remote sensing
mode,

3-34 Another factor that must be considered is the
inductance of long load leads which could affect
the stability of the feedback loop and cauge ogcil-

lation. In these csses, it is recommended that the
output capacitor {C20) be physically removed from

the power supply and placed across the load termi-
nals.

3~35 Although the strapping patterns shown in
Figures 3-3 through 3-6 employ local sensing, note
that it is possible to operate a power supply simul-
taneously in the remote sensing and Constant Volt-
age/Constant Current remote programming modes,

3-36 SERIES OPERATION

3-37 Normal Series Connections (Tigure 3-8), Two
or more power supplies can be operated in series to
obtain a higher voltage than that available from a
single supply. When this connection is used, the
output voltage is the sum of the voltages of the in-
dividual supplies. Each of the individual supplies
must be adjusted in order to obtain the total ocuftput
voltage., The power supply contains a protective
diode connected internally across the output which
protects the supply if one power supply is turned
off while its series partner{s) is on.

Al A2 A% A4 AB A6 AT AB A9 -85 - CGND + +38 AIQ

Al AZ A3 A4 AD A6 AT AB A9 -5 ~ GND + +5 AlO

Figure 3-8, Normal Series

3-38 Auto-Series Connections {Figure 3-3). The
Auto-Series configuration is used when it is desir-
able to have the output voltage of each of the series
connected supplies vary in accordance with the set~
ting of & control unit. The control unit is called the
masgter; the controlled units are called slaves. At
maximum output voltage, the voltage of the slaves
is determined by the setting of the front panel VOLT-
AGE control on the master, The master supply must
be the most positive supply of the series. The out-
put CURRENT controls of all series units are cpera-
tive and the current limit is equal to the lowest con-
trol setting., If any output CURRENT conftrols are set
too low, automatic crossover to constant current
operation will occur and the output voitage will'drop.
Remote sensing and programming can be used; how-
ever, the strapping arrangements shown intheappli-
cable figures show local sensing and programming.
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Figure 3~9,

Auto-Series, Two and Three Units

3-39 In order to maintain the temperature coeffi~
cient and stability specifications of the power sup-
ply, the external resistors (R¥) shown in Figure 3-9
should be stable, low noise, low temperature coef~-
ficient (less than 30ppm per degree centigrade) re-
sistors. The value of each resistor is dependant on
the maximum voltage rating of the "master" supply.
The value of Ry is this voitage divided by the volt-
age progremming current of the slave supply (1/Kp
where Kp is the voltage programming coeffictent},
The voltage contribution of the slave is determined
by its voltage control setting,

3-40 When the center tap of an Auto~Series combi-

nation ig grounded,-cocordinated positive-and nega-
tive voltages result. This technique is commonly
referred to as "rubber-banding” and an external ref-
erence source may be employed if desired, Any
change in the internal or externsl reference source
(e.g. drift, ripple) will cause an equal percentage
change in the outputs of both the master and slave
supplies. This feature can be of considerable use
in analogue computer and other applications, where
the load requires a positive and a negative power
supply and is less susceptible to an output voltage
change occurring simultaneously in both supplies
than to a change in either supply alone.

3-41 PARALLEL OPERATION

3~42 Normal Parallel Connections (Figure 3-10),
Two or more power supplies can be connected in
parailel to obtain a total output current greater than
that available from one power supply. The total
output current is the sum of the output currents of
the individual power supplies. The output CURRENT
controls of each power supply can be separately
set, The output voliage conirols of one power sup~
ply should be set to the desired output voltage; the
other power supply should be set for a slightly larger
output voltage. The supply set to the lower output
voltage will act as a constant voltage source; the
supply set to the higher output will act as a con-
gtant current source, dropping its ouiput voliage
until it eguals that of the other supply. The con~
stant voltage source wiil deliver only that fraction
of its total rated output current which is necessary
to fulfill the total current demand.

Al A2 A3 A4 A5 AG A7 AB A9 -5 — GND + +35 AlD

2|2

Ry

2|0 %)

Al AZ A3 A4 A3 AB AT AB A9 -5 — GND + +5 AID

Figure 3-10. Normal Parallel

3-43 Auto-Parallel, The strapping patterans for
Auto~Parallel operation of two and three power sup-
plies are shown in Figure 3-11. Auto-Parallel oper-
ation permits equal current sharing under all load
conditions, and allows complete control of output
current from one master power supply. The output
current of each slave is approximately equal to the
master's, Because the output current controls of
each slave are operative, they should be set to
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Figure 3-11, Auto-Parallel, Two and Three Units

maximum to avoid having the slave revert to con-
stant current operation; this would cccur if the
master output current setting exceeded the slave's.

3-44 AUTO-TRACKING OPERATION (See Figure 3-12)

3-45 The Auto-Tracking configuration is used when
it is necessary that several different voltages re-
ferred to a common bus, vary in proportion to the
setting of a particular instrument (the control or
master), A fraction of the master's ouiput voltage
is fed to the comparison amplifier of the slave sup-
ply, thus controlling the slave's cutput, The mas-
ter must have the largest output veltage of any pow-
er supply in the group (must be the most positive
supply in the example shown on Figure 3-12).

3-46 The output voltage of the slave is a percent-
age of the master's output voltage, and is deter-
mined by the voltage divider consisting of Ry {or Ry

Al AP A3 A4 AS AB AT AR AS ~S -~ GND + +5 AIO

ﬂxg LOAD

I asamenn |

[e[e[¢[]e[e]q]e[o]5]o]a[ofp]o]
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e|o|p 0]
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SLAVE NG.2

Figure 3-12. Auto-Tracking, Two and Three Units

and Ry} and the voltage control of the slave supply,
Rp where: Eg = Epj+< Rp/ (Ry + Rp). Turn-on and
turn~off of the power supplies ig controlled by the
master. Remote sensing and programming can be
used; although the strapping patterns for these
modes show only local sensing and programming.

In order to maintain the temperature coefficient and
stability specifications of the power supply, the ex~-
external resistors should be stable, low noise, low
temperature {less than 30ppm per °C) resistors.

3-47 SPECIAL OPERATING CONSIDERATIONS
3-48 PULSE LOADING

3-49 The power supply will automatically cross
over from constant voliage to constant current oper—
ation, or the reverse, in response to an increase
{over the preset limit) in the output current or volt-
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