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1-1 DESCRIPTION

1-2  This power supply, Figure 1-1, is completely
transistorized and suitable for either bench or re-
lay rack operations. The dual supply consists of
two independently controlied dual range sections:
both identical to the other. Esch section can fur-
nish either a 0-40 Volt cutput at 300mA or & 0-20
Volt output at 600mA. EFach section has its own
front panel meter and operating controls. The cpar-
ating modes {40V or 20V} are selected by means of
the front panel RANGE switches. The VOLTAGE con-
trols permit each output voitage to be continuousiy
adjusted throughout either output range.

Figure 1~1. DC Power Supply, Model 62058

1-3  Both sections of the supply are of the regu-
iated, Constant Voltage/Current Limiting, type.
Each section is fully protected from overioads by
the fixed current limit which is set by means of an
internal adjustment.

1-4 Both front and rear terminals are available
for each section. Either the positive or negative
terminals may be grounded or the supply can be
operated at up to a maximum of 300 Volts off ground.
Fach meter can be used to measure either output
voltage or output current in one of two ranges.  The
veltage or current ranges are selected by the ap-
plicable METER switch on the front panel.

1-53  Two sets of programming terminals, located
&t the rear of the unit, allow ease in adapting to
the many operational capabilities of the supply. A
brief description of these capabilities is given
below:

&. Remote Programming. The power gupply

may be programmed from a remote location by
means of an external voltage source or resistance.

b. Remote Sensing. The degradation in
regulation which would occur at the load because
of the voltage drop which takes place in the load
leads can be reduced by using the power supply in
the remote sensing mode of operation,

c. Beries and Auto-Series Cperation, Power
supplies may be used in series when a higher out~
put voltage is required in the voliage mode of op-
eration or when greater voltage compliance is re-
guired in the constant current mode of operation.
Auto-Series operation permits one knob control of
the total output voltage from s “master” supply.

d. Parallel and Auto-Parallel Operation. The
power supply may be operated in parallel with a
similar unit when greater ocutput current capability
is required. Auto-Parallel operation permits one
knob control of the total output current from 4
‘"master” supply.

e. Auto-Tracking., The power supply may be
used as @ "master” supply, having control over one
{or more} "slave" supplies that furnigh various volt-
ages for a system,

1-6 SPECIFICATIONS

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

1-8 OPTIONS

1-8  Options are factory modifications of a stand-
ard 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.

Opticn No. Description
07 Voltage 10~Turn Pot: A single control

that replaces both ccarse and fine
voltage controls and improves output
settability .

11 Overvoltage Protection "Crowbar”:
A completely separate circuit for pro-
tecting delicate loads against power
supply failure or operator error, This
independent device monitors the out=
put voltage and within 10usec imposes
a virtual short-circuit {crowbar) across
the power supply output if the preset
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1rip voltage is exceeded. When Op~
tion 11 is requested by the customer
the device is connected at the factory.

Trip Voitage Range: 2.5 to 44 Volts,
screwdriver adjustable.

Detailed coverage of Option 11 is in-
ciuded in Appendix A at the rear of
manuals that support power supplies
containing Option 11.

13 Three Digit Graduated Decadial
Voitage Control; Control that replaces
coarse and fine voltage controls per—
mitting accurate resettability.

28 230Vac Input: Supply as normally
shipped is wired for 115Vag input,
Option 28 consists of reconnecting
the input transformer for 230Vac oper-
ation,

1-10 ACCESSORIES

1-11 The accessories listed in the following chart
may be ordered with the power supply or separately
from vour local Hewlett-Packard field sales office
{refer to list at rear of manual for addresses),

@ Part No, Description
Ca5 8" Black Handle that can be attach-

ed to side of supply.
14513A Rack Kit for mounting one 33" high
supply. (Refer to Section II for de-
tails,)

1-2

L1

14523A Rack Kit for mounting rwo 33" high
supplies, {Refer to Section 11 for de~
1ails.)
1-12 INSTRUMENT AND SERVICE MANUAL

IDENTIFICATION

1-13 Hewlett-Packard power supplies are identi-
fied by a three-part serial number tag, The first
part is the power supply model number., The sec-
ond part is the serial number preflx, which con-
sists of a number-letter combination that denotes
the date of a significant design change, The num-
ber designates the year, and the letter A through

L designates the month, January through December
respactively, with "I" omitted, The third part is
the power supply serial number,

1~-14 If the serial number prefix on your power
supply does not agree with the prefix on the title
page of this manual, change sheets are included
to update the manual, Where applicable, back-
dating information is given in an appendix at the
rear of the manual.

1-15 ORDERING ADDITIONAL MANUALS

1-16 One manual is shipped with each power sup~
ply. Additional manuals may be purchased from
your local Hewleti-Packard field office (see list
at rear of this manual for addresses), Specify the
model number, serial number prefix, and & Part
number provided on the title page,
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Table 1-1.

Specifications

INPUT:
1i8Vac +10%, single phase, 48-440Hz,

QUTPUT:

Two independent outputs, each of which can
be set at either 0-40 Volts @ 0.3 Amp or 0-20
Volts @ 0,6 Amp,

LOADD REGULATION:
Less than 0,01% plus 4mV for a full lead to no
load change in output current,

LINE REGULATION:
Lessg than 0,01% plus 4mV for any line voltage
change within the input rating,

RIPPLE AND NOISE:
less than 200V rms 1mV p-p.

TEMPERATURE RANGES:
Operating: 0 to 50°C, Storage: - 40 to +759C,

TEMPERATURE COEFFICIENT:
Less than 0.02% plus 1mV per degree Centi-
grade,

STABILITY:

Less than 0,10% plus 5mV total drift for 8
hours after an initial warm-up time of 30 min-
utes at constant ambient, constant line voltage,
and constant load, :

INTERNAL IMPEDANCYE AS A CONSTANT VOLT-
AGE SOURCE: )
Less than 0,02 ohms from dc to 1kHaz,
Less than 0.5 ohms from 1kHz to 100kHz.
Less than 3.0 ohms from 100kHz to 1Mz,

TRANSIENT RECOVERY TIME:

Less than 50usec for cutput recovery to with-
in 10mV following a full load current change in
the output,

OVERLOAD PROTECTION:

A fixed current limiting circuit protects the
power supply for all overloads including a
direct short placed across the terminals in con-
stant voltage operation,

METERS:
Each front panel meter can be uged as either a

0-50 or 0-5 Volt voltmeter or as a 0-0.75 or
0,075 Amp ammeter,

QOUTPUT CONTROLS:

RANGE switches select desired operating mode
for each section and coarse and fine VOLTAGE
controls set desired output voltages,

QUTPUT TERMINALS:

Six "five-way" outpui posts (three for each
section of supply) are provided on the front
panel and two cutput terminal strips {one per
section) are located on the rear of the chassis,
All power supply output ferminals are isolated
from the chassis and either the positive or neg-
ative terminals may be connected to the chassis
through separate ground terminals located on
the output terminal sirips,

FRROR SENSING:

Error sensing is normally accomplished at the
front terminale if the load is attached to the
front or at the rear terminals if the load is at-
tached to the rear terminals., Also, provisions
are included on the rear terminal strips for re-
mote sensing.

REMOTE RESISTANCE PROGRAMMING:
200 ohms per Voli,

REMOTE VOLTAGE PROGRAMMING:
1 Volt per Volt,

COOQLING:
Convection cooling is employed,
has no moving parts,

The supply

SIZE:

U H % 12-5/8" Dx 82" W, Two of the units
can be mounted side by side in a standard 19"
relay rack.

WEIGHT:
10 ibs, net, 13 lbs. shipping,

FINISH:
Light gray front panel with dark gray case,

POWER CORD:
A three-wire, five-foot power cord is provided
with each unit,

1-3
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SECTION 1l
INSTALLATION

2-1 INITIAL INSPECTION

2=2 Before shipment, thig instrument was in-
spected and found to be free of mechanical and
electrical defects, As soon as the instrument is
unpacked, inspect for any damage that may have
occurred in transit. Save all packing materials
until the inspection is completed, If damage is
found, a claim should be filed with the carrier,
Hewlett-Packard Sales and Service office should
be notified,

z=-3 MECHANICAL CHECK

2-4 This check should confirm that there are no
broken knobs or connectors, that the cabinei and
panel surfaces are free of dents and scratches,
and that the meter is not scratched 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
insirument operation,

2.7 INSTALLATION DATA

2-8 The instrument is shipped ready for bench
operation. It is necessary cnly to connect the In-
strument 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
cooling air can reach the sides and rear of the in-
strument when it is in operation, It should be used

in an area where the ambient temperature does not
exceed 50°C,

2-11 OUTLINE DIAGRAM

2-12 Figure 2-1 iz an outline diagram showing the
dimensions of the instrument,

2-13 RACK MOUNTING

2-14 This instrument may be rack mounted in a
standard 19 inch rack panel either alongside a
similar unit or by itself, Figures 2-2 and 2-3 show
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Figure 2-1. Qutline Diagram

how both types of installations are accomplished,

7-15 To mount two units side~by-gide, proceed
as follows:

a, Remove the four screws from the front
panels of both units,

b. Siide rack mounting ears between the
front panel and case of each unit,

. 8lide 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,

5.16 To mount a single unit in the rack panel,
proceed as follows:

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

., Remove four screws from front panel of
unit,

c. Slide combining strips between front
panel and case of unit,

d, Bolt angle brackets to front sides of case
and replace front panel screws,

2-17 INPUT POWER REQUIREMENTS

2-18 This power supply may be operated from
either a nominal 115 Volt or 230 Volt 48-440 Heriz
power source. The unit, as shipped from the fac~
tory, is wired for 115 Volt operation, The input
power required when operated from a 118 Voit 60
Heriz power source at full load is 31 Watts and
0,35 Amperes.

2-19 CONNECTIONS FOR 230 VOLT OPERATION

2-20 Normally, the two primary windings of the
input transformer are comnected in paratlel for ¢p-
eration from 115 Volt source, To convert the power
supply to operation from a 230 Volt source, the
power transformer windings are connected in series
as follows:

a, Unplug the line cord and remove the unit
from case.
b, Break the copper between 54 and 55 and

also between 50 and 51 on the printed circuit
board, Thesge are shown in Figure 2-4, and are
labeled on copper side of printed circuit board.
¢, Add strap between 530 and 55.
d. Replace existing fuse with 1 Ampere,
230 Volt fuse. Return unit to case and operate
normally,

2-21 POWER CABLE

2~22 To protect operating personnel, the National
Electrical Manufacturers Association (NEMA) rec~
ommends that the instrument panel and cabinet be
grounded. This instrument is equipped with a
three conductor power cable, The third conductor
is the ground conductor and when the cable is
plugged inte an appropriate recepiacle, the instru-
ment is grounded, The offset pin on the power
cable three-prong connector is the ground connec-
tion,

2-23 To preserve the protection feature when op-
erating the insirument from a two-contact cutlet,
use a three-prong to two-prong adapter and con-
nect the green lead on the adapter to ground.

Z2-24 REPACKAGING FOR SHIPMENT

2=25 To insure safe shipment of the instrument, it
is recommended that the package designed for the
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NOTE ! CONNECTIONS BETWEEN
50 &8, 54 855, ARE MADE
WiTH COPPER ON THE PRINTED
CIRCUIT B80ARD. THESE
CONNECTIONS MUST BE
REMOVED FOR 230V
OPERATION. THE CONNECTIONS
ON THE PRINTED CIRCUIT
BOARD MUST BE BROKEN AND
‘A SEPARATE EXTERNAIL
CONNECTION MADE BETWEEN
POINTS 50 B 55,

Figure 2-4. Primary Connections

instrument be used. The original packaging mate~
rial is reusable, If it is not available, contact
vour local Hewlett~Packard field office to obtain
the materials, This office will alsco furnish the
address of the nearest service office to which the
instrument can be shipped. Be sure to attach a
tag to the instrument which specifies the owner,
model number, full serial number, and service re~
quired, or a brief description of the irouble,
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SECTION it
OPERATING INSTRUCTIONS

3-1  TURN-ON CHECKOUT PROCEDURE

5 6 b

Figure 3-1. Front Panel Controls and Indicators

3=2 The front panel controls and indicators are
shown in Figure 3-1, The normal turm-on sequence,
is described below:

o)

A, BSet ac power switch to on

B. Observe that pllot light goes

C., Setrange switch@to desired operating
mode and meter switch to desired voltage range,

D, Adjust coarse and fine voltage controls

until desired output voltage is indicated on

meter,

E, Set meter switch to highest current range
and short circuit output terminals,

F. ©Observe short circuit cutput current on
meter,

. Remove short and connect load to output
terminals (front or rear).

H., For Model 62058, this procedure should
be used for both sections of supply.

3-3 OPERATING MODES

3-4 The power supply is designed so that its
mode of operation can be selected by making
strapping connections between particular terminals
on the terminal strip at the rear of the power sup-
ply. The terminal designations are stenciled in
white on the power supply above their respective
terminals, Although the strapping patterns illus-
trated in this section show the positive terminatl
grounded, the operator can ground either terminal
or operate the power supply up to 300Vdc oif
ground {floating). The following paragraphs de-
scribe the procedures for utilizing the various op-

3-1

erational capabilities of the supply., A more theo-
retical description concerning these operational
features is contained in Application Note 90 and
in varicus Tech Letters. Coples of these can be
obtained from your local Hewlett~Packard ficld
office,

2.5 NORMAL OPERATING MODE

3-6 The power supply is normally shipped with
its rear terminal strapping connections arranged
for Constant Voltage /Current Limiting, local seng-
ing, local programming, single unit mode of oper-
ation. This strapping pattem is illustrated in Fig-
ure 3~2, The operator selects a constant voltage
output using the front panel controls {local pro-
gramming, no strapping changes are neces sary).

A7 AG AB A0 +8 4+ GND — -8
T

MO NIT ORING |
POINTS

Figure 3-2, Normal Strapping Pattern

3-7 CONSTANT VOLTAGE

3-8 To select a constant voltage output turn on
the supply and, with no lecad connected, adjust
the VOLTAGE controls for the desired output volt-
age. To check the cwrrent lmit, connect an ex=-
ternal ammeter across the cutput of the supply,
turn the VOLTAGE controls fully clockwise, and
observe the reading, The current limit is factory
adjusted 1o approximately 100mA above the current
rating of the supply, If the existing current limit
is not compatible with the anticipated load re~
quirements, the limit can be changed as outlined
in the foliowing paragraphs.
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3«9  CHANGING CURREENT LIMIT

3-10 The current limit can he varied by adjusting
resistor R81, located on the printed wiring board,
This adjustment procedure is described in Para-
graph 5-74. In Models 6204B and 62068, the cur-
rent limit may be reduced to a value lower than
that attainable by adjusting R81, by adding an ex-
ternal resistor as shown in Figure 3-~3, The ap-
proximate value of the external resistance (Ry) can
be determined by using the following sguation

Ry = .Lz%éu - R

where: Ip = the output current

Ry = the internal current sampling resist-
dnce for the particular operating mode
to be used,

1.75 = the approximate voliage drop across

the internal sampling resistance at
the current limit crossover point,

NOTE

The power supply's performance will
he somewhat degraded if it is operated
too close to (within 100mA) the current
limit ¢rossover point,

A2 AS AT A8 AD -5 — GND + +S AD

Figure 3-3, Current Limit Alteration

3-11 CONNECTING LOAD

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

3-13 If ioad considerations reguire that the output
power distribution terminals be remotely located
from the power supply, then the power supply out~
put terminals should be connected to the remote
distribution terminale via a pair of twisted or
shielded wires and sach load separately connected
to the remote distribution terminals. For this case.
remote sensing should be used {Paragraph 3-25),

3-~14 QPERATION BEYOND NORMAL RATED QUTPUT

3-15 Although the supply can deliver greater than
the rated ouiput on both the lower and higher volt-
age ranges withont being damaged, it can not be
guaranteed to meet all of its performance specifi-
cations, Generally when operating the supply in
this manner, the cutput is unstable when connect-
ed 1o a load. When greater than the lower rated
voltage is required, the higher voltage range
should be used. This range will deliver half as
much output current and all specifications will
apply as listed in Table 1-1, However, if the line
voltage is maintained above its nominal value, the
supply will probably operate within specifications
above its rated ouiput,

3-16 OPTIOMAL OPERATING MODES

3~-17 REMOQTE PROGRAMMING, CCNSTANT VOLTAGE

3-18 The constant voltage output of the power
supply can be programmed (conirolied} from a re-
mote location if required, Either a resistance or
voltage source can be used for the programming
device. The wires gonnecting the programming
terminals of the supply to the remote programming
device should be twisted or shielded to reduce
neise pickup. The VOLTAGE contrels on the front
panel are disabled according to the following pro-
cedures,

3-19 Resistance Programming (Figure 3-4). In
this mode, the output voltage will vary at a rate
determined by the programming coefficient (200
ohms per Volt for Model 6204B and 62058 or 300
ohms per Voit for Model 6206B). The cutput voli-
age will increase by 1 Volt for each 200 ohms (or
300 ohms) added in series with the programming
terminals, The programming accuracy is 1% of the
programmed voltage., I greater programming ac-
curacy is required, it may be achieved by chang-
ing resistor R13 as outlined in Section V.,

3-20 The output voltage of the power supply
should be zero Volts £ 20 millivolts when zerc
ohms is connecied across the programming termi-
nals. If a zero ohm voltage closer than this is re-
guired, it may be achieved by changing resisior
R6 or R8 as described in Section V,
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A7 A6 A8 A0 +S + GND — —§

2l2lg)

PROGRAMMING RL
RESISTOR

Figure 3-4, Remote Resistance Programming

3-21 To maintain the stability and temperature
coefficient of the power supply, use programming
resistors that have stable, low noise, and low
temperature {less than 30ppm per degree Centi-
grade) characteristics, 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 Voltage Programming {Figure 3-5). Employ
the strapping pattern shown on Figure 3-5 for
voliage programming., In this mode, the output
voltage will vary in a 1 to 1 ratio with the pro-
gramming voltage (reference voltage) and the load
on the programming voltage source will not exceed
25 microamperes,

A7 A6 AB AID+S + GND — —35
!
@
L
- RL
+ —
il

REFERENCE
VOLTAGE

Pigure 3-5, Remote Voltage Programming

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

pregramming voltage source should be approxi-
mately 1000 ohms if the temperature and stability
specifications of the power supply are to be main~
tained. The programming accuracy is 1% of the
programmed voltage.

3-24 Methods of voltage programming with gain
are discussed in Application Note 90, Power Supply
Hancdbook; available at no charge from your local
@ sales Office.

3-25 REMOQTE SENSING {See Figure 3~6)

3-26 Remote sensing is used to maintain good
regulation at the lead and reduce the degradation
of regulation which would cccur due to the voltage
drop in the leads between the power supply and
the load, Remocte sensing is accomplished by uti-
lizing the sirapping pattern shown in Figure 3-6,
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, How-
ever, they must be twisted or shielded to minimize
noise pick-up.

———CAUTION

Observe polarity when connecting the
sensing leads to the load.

AT A6 AB AI0O+S + GND — —§

Slrizleleilelo]o

{

JURhON

AN
R

FPigure 3-6, Remote Sensing

3-27 For reasconable load lead lengths, remote
sensing greatly improves the performance of the
supply. However, if the load is located a consid-
erable distance from the supply, added precautions
mu st be observed to obtain satisfactory operation,
Notice that the voltage drop inthe ioad leads sub-


https://www.manualsplus.com/

tracis directly from the avallable ouiput voltage
and also reduces the amplitude of the feedback er—
ror signals that are developed within the unit, Be-
cause of these factors it is recommended that the
drop in each load lead not exceed 1 Velt, If a
larger drop must be tolerated, please consult a @
sales engineer,

ROTE

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

3-28 Ancther factor that must be considered is
the induciance of long lead leads which could af-
fect the stability of the feedback loop and cause
oscillation, In these cases, it is recommended
that the output capacitor (C20) be physically re-
moved from the power supply and placed across
the output terminals,

3-29 Although the strapping patterns shown in
Figures 3-4 and 3-5 employ local sensing, notice
that it is possible to operate a power supply si-
multanecusly in the remoie sensing and the remote
programming modes,

3-30 SERIES CPERATION

3-31 Normal Series Connections (Figure 3-7),

Two or more power supplies can be operated in
series to obtain a higher voltage than that avail-
able from a single supply, When this configuration
is used, the output voltage is the sum of the voli-

A7 A6 AB AIQ4+E 4 GND - ~§

AT A5 A8 AIO+S -+ GND —~ —§

ages of the individual supplies, Each of the indi~
vidual supplies must be adjusted in order io obtain
the total output volitage., The power suprply con-
iains a protective diode connescted internally
across the cutput which protects the supply if one
power supply is turned off while its series part-
ner{s) is cn,

3-32 Auto-Series Connactions (Figure 3-8), The
Auto~Series configuration is used when it is de~-
sirable to have the output voltage of sach of the
series connecied supplies vary in accordance with
the setting of a control unit, The control unit is
called the master; the controlled units are called
slaves., At maximum cuiput voltage, the voltage
of the slaves is determined by the setting of the
front panel VOLTAGE control on the master. The
master supply must be the most positive supply of
the series, The current limit setiings of all series

A7 A6 A8 AIO 45 4 OND = =@

MASTER

[ Al e \n
1é|é|@|é|&|&1@}&ga@|w

AT A& AB AIO+S + GND - -§

A7 A6 A8 AIO+S + GND — -§

[2lp|@lp|uesres

Ry

A7 ABlAB AO +§)+JGND — -5

Rlgl¢lefglo]%e ™
Noed | - - .t

Q! g SLAVE
@ NQC. 2

A7 A6 AB AIO 48 + GND - =§

Figure 3-7. Normal Series Connections

Figure 3-8. Auto-Series, Two and Three Units
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units are effective and the current limit for the
entire configuration is equal to the lowest current
limit setting, If any cf the settings are too low,
automatic crossover to cwrent Hmiting operation
will oceour and the output voltage will drop, Re-
mote sensing and programming can be used; howe
ever, the strapping arrangements shown in the ap-
plicable figures show local sensing and program-
ming.

3-33 In order to maintain the temperature coeffi-
cient and stability specifications of the power
supply, the external resistors (Ry) shown in Figure
3-8 should be stable, low noise, low temperature
coefficient {less than 30ppm per degree Centigrade)
resistors., The value of each resistor is dependant
on the maximum voltage rating of the master sup-
ply. The value of Ry is this voltage divided by the
voltage programming currenf of the slave supply

determined by its voltage control setting.

3«34 Auto-Parailel, The strapping paiierns for
Auto~Farallel operation of two and three power sup-
plies are shown in Figure 3-89, Auto-Parallel op~
eration permits equal current sharing under all load
conditions, and allows complete control of the out-
put current from one master power supply, The out-
put current of each slave will be approximately
equal 1o the master's regardless of the lead condi-
tions. Because the output current ¢ontrols of each
stave are operative, they should be set to maximum
to avoid having the slave revert to constant current
operation; this would occeur if the master output
current setting exceeded the slave's, In Model
62058, it is ne ary to make internal connections
in order 1o operate the supply in this mode, The
internal connections, specified in Figure 3-9, are
made to the sampling terminals of the current sam-

(/K. where X is the voltage programming coeffi- pling terminals of the current sampling resistor,
cient), The voltage coniribution of the slave is R54 (see Figure 5-2),
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Figure 3-9, Auto-Parallel, Two and Three Units

Figure 3-10, Autce~Tracking, Two and Three Units
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3-35 AUTO-TRACKING OPERATION (See Figure 3-10)

3-35 The Auto-Tracking configuration is used
when it is necessary that several different voltages
reforred to a common bus, vary in proportion to the
setting of a particular instrument {the control or
master). A fraction of the master's output voltage
iz fed to the comparison amplifier of the slave sup-
ply, thus controlling the slave's output, The mas-
ter must have the largest output voltage of any
power supply in the group {must be the most posi-
tive supply in the example shown on Figure 3-10),

3-37 The output voltage of the glave iz a percent~
age of the master's output voltage, and is deter-
mined by the veliage divider consisting of Ry (or
Ry and RyJ and the voltage control of the slave
supply, Rp, where:  EMRP

Es = Rx + Rp

“Turn-on and turn-off of the power supplies is con-
trolled by the master. Remots sensing and pro-
gramming. ¢an be used; although the strapping pat-
terns for thess modes show only local gensing and
programming. In order to maintain the temperature
coefficlent and stability specifications of the pow-
er supply, the external resistors should be stable,
low noise, low temperature (less than 30ppm per
©C) resistors.

3-38 SPECIAL OPERATING CONSIDERATIONS
3-39 PULSE LOADING

340 The power supply will automatically cross
over from constant voltage to censtant current op-
eration in response 1o an increase {over the preset
limit) in the output current. Although the preset
limit may be set higher than the average output
current high peak currents (as occur in pulse load-
ing) may exceed the preset current limit and cause
crossover to occur. If this crossover limiting is

~minals,

3-6

not desired, set the preset limit for the peak re-
guirement and not the average,

3-41 QOUTPUT CAPACITANCE

3-42 An internal capacitor, agross the cutput ter-
minals of the power supply, helps to supply high-
current pulses of short duration during constant
voltage operation, Any capacitance added exter-
nally will improve the pulse current capability, but
will decrease the safety provided by the current
limiting circuit, A high~current pulse may damage
load components before the average output current
is large enough to cause the current limiting cir-
cult to operate,

3-43° REVERSE VOLTAGE LOADING

3-44 A diode is connectad across the output ter—
Under normal operating conditions, the
diode is reverse biased (anode connected to neg-
ative terminal). If a reverse voliage is applied to
the output terminals {positive voltage applied to
negative terminal), the diode will conduct, shunt-
ing gurrent across the output terminals and limit~
ing the voltage to the forward voltage drop of the
diode, This diode protects the series transistors
and the output electrolvtic capacitors,

3-45 REVERSE CURRENT LOADING

3-46 Active loads connected to the power supply
mav actually deliver a reverse current to the power
supply during & portion of its operating cycle, An
external source cannot be allowed to pump current
into the supply without loss of regulation and pos-
sible damage to the output capacitor, To avoid
these effects, it iz necegsary to preload the sup-
ply with a dummy load resistor so that the power
supply delivers current through the entire operat-
ing cvole of the load device,
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