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SECTION |
GENERAL INFORMATION

11 DESCRIPTION

1-2 The eight constant-voltage/constant-current power
supply models included in this manual use a transistor
series-regulator combined with a triac preregulator for high
efficiency, excellent regulation, and low ripple and noise.
These supplies are suitably packaged for either bench or
relay rack operation. The Models 6256B, 62648, 62678,
and 6274B are housed in a 5 1/4-inch high full-rack-width
cabinet, and the Models 6263B, 6265B, 6266B, and 6271B
are housed in a similar 3 1/2-inch high cabinet.

1-3 The outputs of these supplies can be varied from
zero to full rated voltage or current by setting coarse and
fine voltage and current controls on the front panel or they
can be programmed remotely by resistance or voltage inputs
to rear panel terminals. When the voltage controls are used
to establish a constant output voltage, the current controls
establish a current limit that can protect the load from over-
current; when the current controls are used to establish a
constant output current, the voltage controls establish a
voltage limit that can protect the load from excessive
voltage. The crossover from constant-voltage to constant-
current operation, or vice versa, occurs automatically when
the load current reaches the value established by the current
controls or the voltage reaches the value established by the
voltage controls, The output voltage and current can both
be monitored continuously on front panel meters.

1-4 Output loads are further protected by a built-in
fast-acting overvoltage protection crowbar circuit that
automatically shorts the supply’s output terminals if a
preset voltage limit is exceeded. A front panel control sets
the voltage at which the crowbar trips and can be adjusted
from approximately 10% to 110% of the supply’s maximum
rated voltage. When several supplies are installed in the
same system, whether in series, parallel, or independently,
their crowbar circuits can be interconnected so that all will
trip simultaneously whenever any one of them does.

1-5 The Model 6274B supply is forced-air cooled; the
other models covered by this manual are cooled by convec-
tion.

1-6 The ac input connections to the supplies in 5 1/4-
inch cabinets are made at rear pane! terminals; the 3 1/2-

inch units are equipped with 3-wire line cords. All dc out-
put, remote sensing, and remote programming connections
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are made at rear panel terminals. (The output terminals on
the front panel are for monitoring purposes only and are
rated at 3 amps maximum.) Either the positive or negative
output terminal of a supply may be grounded or the supply’s
output may be floated at up to 300 volts above ground.

1-7 Remote programming, remote sensing, and several
methods of operating supplies in combinations of two or
three are made possible by rear panel terminals that allow
access to control points within the regulator circuits. These
capabilities are described below.

a. Remote Programming. The power supply’s output
voltage or current (or both) can be controlled from a remote
location by varying a resistance or a voltage input signal to
the supply’s voltage or current regulator circuit.

b. Remote Sensing. Connecting the voltage regulator’s
feedback circuit to the load terminals rather than to the
supply’s output terminals prevents the voltage drop in the
load leads from impairing voltage regulation at the load




terminals (see Figure 3-2), and turn it back on.

NOTE

The front panel MONITORING TERMINALS
are intended only for moni toring the supply’s
output. They cannot be used for measuring
the supply s performance specifications. These
terminals have a 3-amp current limitation.

h. Adjust COARSE and FINE CURRENT controls
@ until ammeter @ indicates desired output current

or current limit. (The VOLTAGE controls must be set for
a greater-than-zero output to obtain the output current
programmed.)

i. Turn off the supply, remove the short from its output,
and read the remainder of these operating instructions
before connecting the supply to an actual load.

3-3 OPERATING MODES

34 This power supply is designed so that its mode of
operation can be selected by making strapping connections
between terminals on its rear panel. The following para-
graphs first describe normal operation using the normal
strapping pattern as it is connected at the factory. Later
paragraphs cover some optional operating modes including
remote voltage sensing, remote programming, and some
methods of operating these power supplies in combinations
of two or three.

35 The DC Power Supply Handbook, Application
Note 80A, is a useful source of additional information on
using regulated power supplies effectively. This 138-page
handbook includes chapters on operating principles, ac
and load connections, optional operating modes, and
performance measurements and is available at no charge
from your local HP sales office. The address of your local
sales office can be found in the back of this manual.

36 NORMAL OPERATING MODE

3-7 This power supply was shipped with the proper
rear panel strapping connections made for constant-voltage/
constant-current operation with local sensing and local
programming. This strapping pattern is illustrated in

Figure 3-2. By means of the front panel voltage and current
controls, the operator selects either a constant-voltage or a
constant-current output. Whether the supply functions in
the constant-voltage or the constant-current mode depends
on the settings of the voltage and current controls and on
the resistance of the output load. For values of load resis-
tance greater than a critical crossover value equal to the
voltage setting divided by the current setting, the supply

MODELS 62568, 62648,62678,62748
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Figure 3-2. Normal Strapping Patterns

operates in the constant-voltage mode. With a load resis-
tance smaller than this critical value, it operates in the
constant-current mode. The transition occurs automati-
cally; no switches need to be operated or connections
changed.

3-8 Constant Voltage Operation

39 To adjust the supply for constant voltage operation:

a. Turn on supply and, with output terminals open,
adjust the VOLTAGE controls for the desired output
voltage.

b. Connect a short across the rear panel output terminals
and adjust the CURRENT controls for the desired maximum
output current. If a load change causes this current limit
to be exceeded, the supply automatically crosses over to
constant current operation at this preset current limit and
the output voltage drops proportionately. In setting the
current limit, make an adequate allowance for high peak
currents that could cause unwanted crossover. {Refer to
paragraph 3-69.)

3-10 Constant Current Operation

3-1 To adjust the supply for constant current operation:
a. Connect a short across the rear output terminals and
adjust the CURRENT controls for the desired output
current.
b. Open the output terminals and adjust the VOLTAGE
controls for the desired maximum output voltage. Ifa
load change causes this voltage limit to be exceeded, the
supply automatically crosses over to constant voltage opera-
tion at this preset voltage limit and the output current drops



3-31 Another factor to be considered when making a
remote sensing installation is the inductance of the long
load leads. Although dc and low frequency performance
are improved by remote sensing, the higher inductance of
longer leads does impair transient response and could affect
the stability of the feedback loop seriously enough to cause
oscillation. Disconnecting the supply’s output capacitor
and connecting a similar. capacitor directly across the 1 oad
helps to overcome these problems. Disconnect output
capacitor C20 by removing the rear panel jumper from
between terminals (+) and (A8) and connect another
capacitor having approximately the same capacitance, an
equal or greater voltage rating, and good high frequency
characteristics across the load using short leads. It may also
be beneficial to readjust transient recovery control R30
located on the main circuit board.

3-32 Remote Programming

3-33 The output voltage or current of these power
supplies can be remotely controlled by connecting an
external resistor or applying an external voltage to rear
panel terminals. If resistance programming is used, a
variable resistor can control the output over its entire
range, or, by being connected in series with a fixed resistor,
can have its control restricted to a limited portion of the
output range. Alternately, a switch can be used to select
fixed values of programming resistance to obtain a set of
discrete voltages or currents. {The switch must have make-
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Figure 3-4. Resistance Programming of Qutput Voltage
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before-break contacts to avoid producing the output
voltage transients that momentarily opening the program-
ming terminals would cause.) To maintain the temperature
and stability specifications of the supply, programming
resistors must be stable, low noise resistors with a
temperature coefficient of less than 30ppm per °C and a
power rating at least 30 times what they will actually
dissipate.

3-34 Both voltage and current outputs can also be
controlled through a voltage input. When voltage program-
ming the output voltage, the choice can be made between
using a connection that produces a unity gain relationship
between input and output or another connection that
produces variable voltage gains. (Only the unity gain
connection is included in this manual, but methods of
voltage programming that provide gains greater or less than
unity are discussed in Application Note 90A, which is
described in paragraph 3-5.)

3-35 Connecting a supply for remote voltage or current

programming disables the corresponding front panel controls.

3-36 The following paragraphs discuss in greater detail
the methods of remotely programming the output voltage
or current using either a resistance or a voltage input.
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Figure 3-5. Voltage Programming of Output Voltage
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Whichever method is used, the wires connecting the program-
ming terminals of the supply to the remote programming
device must be shielded to reduce noise pickup. The outer
shield of the cable should not be used as a conductor but
should be connected to ground at one end only.

3-37 Constant Voltage Output, Resistance Input. The
rear panel connections shown in Figure 3-4 allow the out-
put voltage to be varied by using an external resistor to
program the supply. The supply’s constant voltage program-
ming current determines its programming coefficient. In

the Models 6256B, 6263B, 6264B, 6265B, 62668, and
6267B, this programming current is factory adjusted to
within 1% of BmA, resulting in a programming coefficient

of 200 ohms per volt. In the Models 62718 and 62748,

a programming current of 3.33mA +1% produces a program-
ming coefficient of 300 ohms per volt. If a greater program-
ming accuracy is required, it can be obtained either by
changing resistor R13 as discussed in paragraph 5-74 or, if
the instrument is equipped with Options 020 or 022, by
adjusting potentiometer R122 as discussed in paragraph 5-75.

3-38 With the programming terminals shorted (terminals
A2 to —S), the no-load output voltage of the supply should
be —10mV 5mV. |f a minimum output voltage is required
that is closer to zero than this, it can be obtained either

by changing resistor R6 or R8 as discussed in paragraph
5-71 or, if the instrument is equipped with Option 020 or
022, by adjusting potentiometer R124 as discussed in
paragraph 5-72.

——CAUTION——

Do not allow programming terminals (A2) and
{—S) to becorne open circuited while resistance
programming the output voltage. If they do
become open circuited, the supply’s output
voltage tends to rise beyond its rated maximum.

If the supply’s current controls and overvoltage
crowbar trip point are properly adjusted, however,
no damage to the power supply or load should
result.

3-39 Constant Voltage Output, Voltage Input. The rear
panel connections shown in Figure 3-5 allow the output
voltage to be varied by using an external voltage source to
program the supply. In this mode, the output voltage
varies in a 1 to 1 ratio with the programming voltage. The
load on the programming voltage source is less than 20
microamperes. Impedance matching resistor RX is required
to maintain the temperature coefficient and stability
specifications of the supply.

340 Constant Current Qutput, Resistance Input. The
rear panel connections shown in Figure 3-6 allow the output

3-6

current to be varied by using an external resistor to program
the supply. The supply’s constant current programming
current, which is factory adjusted to 0.6mA +10%, deter-
mine the exact value of its programming coefficient. The
programming coefficients for the supplies included in this
manual are as follows:
Models 6256B, 6264B
6263B, 6267B
6265B, 6271B

10 ohms/ampere
100 ohms/ampere
300 ohms/ampere

62668 200 ohms/ampere

6274B 67 ohms/ampere
If the £10% accuracy of these coefficients is not adequate,
they may be adjusted either by changing resistor R19 as
discussed in paragraph 5-80 or, if the instrument is equipped
with Option 021 or 022, by adjusting potentiometer R126
as discussed in paragraph 5-81.

341 With zero ohms placed across the programming
terminals, the output current of the supply may be set to
exactly zero either by changing resistors R25 and R28 as
described in paragraph 5-78 or, if the insturment is equipped
with Option 021 or 022, by adjusting potentiometer R128
as discussed in paragraph 5-79.

—— CAUTION——

Do not allow programming terminals (A4}
and (A6) to become open-circuited while
resistance programming the output current.
If they do open, the supply’s output current
rises to a value thay may damage the supply
or the load. If in the particular programming
configuration used there is a chance that the
terminals might open, we suggest that a
resistor of the following value be connected
across the programming terminals.

Models 62568, 62648 200 ohms
62638, 62668 1000 ohms
62678, 62748 1000 ohms
62658, 6271B 8900 ohms
Of course, when this resistor is used, the
resistance value actually programming the
supply is the parallel combination of the
remote programming resistance and the
resistor across the programming terminals.
Like the programming resistor, this resistor
should be a low noise, low temperature
coefficient type,

342 Constant Current Output, Voltage Input. The

rear panel connections shown in Figure 3-7 allow the output
current to be varied by using an external voltage source to
program the supply. The constant current programming
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NOTE

Use wires of equal length and gauge to connect
each auto-paralleled supply to the load. Load
sharing accuracy is affected unless the positive
leads connecting each supply to the load are all
equal in resistance.

345 Setting the Voltage and Current Controls. The
auto-parallel combination of two or three supplies behaves
as if it were a single constant-voltage/constant-current
supply controlled by the voltage and current controls of
the master supply. The voltage controls of the slave(s) are
disabled, but their current controls remain operative and
must be set to maximum to prevent a slave supply from
independently reverting to constant current operation as
would occur if the output current setting of the master
supply exceeded that of a slave.

346 Overvoltage Protection in Auto-Parallel. The
interconnections shown in Figures 3-8 and 3-9 between
transformer T4 in the master and T4 in the slave(s) must
be made to permit the overvoltage crowbar in the master
to fire the SCRs in the master and the slave(s) if an over-
voltage condition occurs. The circuit board pads to be
interconnected are marked “"EXT TRIG" and their

Figure 3-6. Resistance Programming of Output Current

coefficients for the supplies included in this manual are as

follows {(+10%):

locations are indicated on the component location diagrams

Models 6256B, 6264B  25mV/ampere
6263B, 6267B  50mV/ampere
62658, 6271B  167mV/ampere
62668 100mV/ampere
6274B 33.3mV/ampere

The load on the programming voltage source is less than 20
microamperes. The programming voltage required to obtain
maximum rated current from these supplies is about 500
millivolts. An input greater than 600mV may damage the
instrument through excessive power dissipation. Impedance
matching resistor RX is required to maintain the temperature
coefficient and stability specifications of the supply.

3-43 Auto-Parallel Operation

344 Use the rear panel and circuit board interconnec-
tions shown in Figure 3-8 or 3-9 to auto-parallel two or
three supplies. This mode of operation provides a greater
current capacity than can be obtained from a single supply
while maintaining nearly equal load sharing among the
paralleled supplies under all load conditions.

Supplies having the same model number make the most
practical auto-parallel combinations, but any of the supplies
included in this manual that have equal current ratings

may be used.
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