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Section I
Figure 1-1 and Table 1-1

Model 723A
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Figure 1-1. Model 723A DC Power Supply

Table 1-1.

Specifications

REGULATED OUTPUT VOLTAGE:
0 to 40 volts dc, continuously variable

FULL LOAD OUTPUT CURRENT:
500 ma over entire voltage range

LOAD REGULATION:
Less than 20 mv over full operating range

LINE REGULATION:
Less than 10 mv for +10% power line fluctuations

RIPPLE AND NOISE: Less than 150 yuv rms

OUTPUT IMPEDANCE:
40 milliohms in series with 20 ph

TEMPERATURE STA&BILITY: o
Less than 0.05%/1°C or 10 mv/ C whichever is
greater

TEMPE%ATURE RANGE:
0 to 55 C for operation within specifications

METER RANGES:
Full scale indications of 100 ma, 200 ma, 500 ma;
10v, 20v, 50 v

POWER:
115 or 230 volts +10%, 50 to 1000 cps, approximately
8 to 60 watts depending on line and load conditions

OVERLOAD PROTECTION:
Output current limiter continuously variable from
60 to 600 ma.

OUTPUT TERMINALS:
Threebanana jacks spaced 3/4 in. apart. POSITIVE
and NEGATIVE terminals are isolatedfrom chassis.’
A maximum of 400 volts may be connected between
ground and either output terminal.

REMOTE PROGRAMMING:
50 ohms/volt, external resistance applied to rear
mounted terminals

DIMENSIONS: 6-3/32" high, 5-1/8" wide, 11" deep

WEIGHT: Net, 11 pounds; Shipping, 21 pounds

1-0
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Model 723A

Section I
Paragraphs 1-1to 1-6

SECTION 1|
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 723A Power Supply
is a highly regulated dc power supply adjustable from
0 to 40 volts dc.

1-3. The Model 723A Power Supply output voltage
may be changed by a front panel control or program-
med remotely by changing the value of an external
resistance. A meter on the front panel of the Model
723 A monitors voltage or current. A variable current-
limit control on the front panel automatically limits
the current of the Model 723A Power Supply from 60
to 600 ma. This feature helps prevent the accidental
destruction of an expensive transistor shouldan acci-
dent occur that would normally allow excessive current
to flow through it. The SHORT CKT CURRENT con-
trolcanbe set toa value whichis just above the normal
operating current.

01346-1

1-4. Low noise andripple make the Model 723A use-
ful in low level applications. The Model 723A is an
ideal supply to operate in cascade or parallel for
higher voltages or currents.

1-5. DIFFERENCES BETWEEN
INSTRUMENTS.

1-6. The Model 7T23A carries a five-digit serial
number with a three-digit prefix (000-00000). The
prefix changes only when a change is made in the
instrument. The prefix, then, is an identifier, and
it appears on the title page of this manual to indicate
to which instrument this manual directly applies. A
supplement may be included with this manual to indi-
cate the necessary changes to be made in the manual
to make it apply directly to instruments which carry
a different serial number prefix.

1-1



Model 7T23A

Section II
Paragraphs 2-1 to 2-12

SECTION 1I
PREPARATION FOR USE

2-1. INTRODUCTION.

2-2. This section contains information on unpacking,
repacking and installation of the Model 723A.

2-3. UNPACKING AND INSPECTION.

2-4. Unpack the instrument upon receipt and inspect
it for signs of physical damage such as scratched
panel surfaces, broken knobs, etc. If there is any
apparent damage, file a claim with the carrier and
refer to the warranty page of this manual.

2-5. An electricalinspection should be performedas
soon as possible after receipt. To aid in electrical
inspection a list of performance checks are given in
Section V, paragraph 5-28. These procedures make
a good testas part of incoming quality controlinspec-
tion. :

2-6. POWER REQUIREMENTS.

2-7. The Model 723A requires a power source of 115/
230 volts +10%, 50 to1000 cps, approximately 8 to 60
watts depending on line and load conditions.

2-8. POWER CABLE.

2-9. This Hewlett-Packard instrument is equipped
with a three-conductor power cable terminated in a
polarized, three-prong male connector recommended
by the National Electrical Manufacturer's Association
(NEMA).

01346-1

WARNING

The third conductor grounds the instrument
chassis for the PROTECTION OF OPERAT-
ING PERSONNEL, Whenusing athree-prong
totwo-prong adapter ground third lead (green
wire) externally.,

2-10. OPERATION FROM
230 VOLT SOURCE.

2-11, This instrument may be used with either a 115
volt or 230 volt supply witha frequency range from 50
to 1000 cps, singlephase, This instrumentis shipped
from the factory ready for operation from a 115 volt
source unless otherwise indicated. A switch located
on the rear of the instrument enables the operator to
select either 115 or 230 volt position when applying AC
power to the Model 723A. When selecting the 230
volt operation, replace fuse F1 to 0.3 ampere (sup-
plied with instrument), & Stock No. 2110-0044,

2-12, When repacking an instrument for shipment,
usethe original packing material (only if foam type) if
available or contact your authorized Hewlett-Packard
Engineering Representative for assistance. If this is
not possible, first protect the instrument surfaces
with heavy Kraft paper or with sheets of cardboard
flat against the instrument. Then protect the instru-
ment on all sides, (use approximately 4 inches of
package cushioning), pack in a durable carton, mark
carton clearly for proper handling, and insure ade-
quately before shipping. Original packing materials
which are a cardboard "'accordion-like'' filler are not
recommended for reshipment since the cushioning
ability is usually destroyed with one use.

2-1



Model 723A

Section III
Figure 3-1
1. RANGE switch - 4. SHORT CKT CURRENT -
: Select meter function and range. Select maximum output current.
5. POWER -
; 2. METER - On/off switch,
i Reads output Volts or Current which is selected
by METER RANGE switch, 6. CABINET - GROUND
7. OUTPUT TERMINALS -
3. VOLTAGE ADJ and VERNIER - Connect Load to (+) and (-) terminals. Either
Adjust output Voltage or Current. Outputincrease terminai may be connected to grounded cabinet
with clockwise rotation. VERNIER control allows terminal. (+) and (-) terminals maybe operated
for fine adjustment. up to +400 volts dc from cabinet ground,

! Figure 3-1. Operating Controls
3-0 01346-1



Model 723A

Section III
Paragraphs 3-1 to 3-17

SECTION [
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains operating instructions for
the Model 723A DC Power Supply. Figure 3-1 gives
basic operating controls.

3-3. No preliminary adjustments are necessary be-
fore turning on this instrument. Connect the wires
fromthe load tothe outputterminals either inthe front
or back of the instrument. If these leads are long or
run past a source of interference, twist them if they
are open wire leads or run a shielded cable.

3-4. CURRENT LIMITING
(SHORT CKT CURRENT CONTROL).

3-5. The maximum current delivered by this supply
may be set to any value between 60 and 600 milli-
amperes. This will limit the current to the set value
and protect the equipment under test.

3-6. This circuit adjuststhe current output capability
of the supply. The calibration is nominal. Theactual
value may be read by shorting the supply and reading
the value on the monitor meter,.

3-7. The clipping action is gradual. Consideration
should be given tothis characteristic if pulsetype cir-
cuits arebeing supplied. The average current may be
withinthe supply rating (500 ma)but peak currents may
be high enoughto cause the supply to clip. Ifthe control
is set to a low peak. value this situation can occur at
low average current levels. When pulse circuits are
being supplied, this control must be set to a value
which is greater than the peak current requirements
of the circuit.

3-8. Theoutput circuit has an 80 pf capacitor shunting
it, which helps supply high current, providing it is of
short duration. The value of any external capacity
addedwill improve the peak current capability but will
decreasethe safety provided by the SHORT CKT CUR-
RENT control, sincethe external capacity will provide
high surge currents. The surge current may destroy
external components before the average current in-
creases sufficiently inside the supply to cause the
limiting circuits to operate.

- 3-9. REMOTE PROGRAMMING.

3-10. When the REMOTE-LOCAL switch on the rear
of the instrumentis in the LOCAL position, the output
voltage of the Model 723A may be changed by the front
panel control. When the REMOTE-LOCAL switch is
in the REMOTE position, the output voltage of the
Model 723A cannot be changed by the front panel con-
trol. The output voltage of the Model 723A is con-
trolled by changing the value of the external program-
ming resistors.

01346-1

3-11, Tousethe remote programming feature, connect
a resistor between terminals marked positive (+) and
one (1) onthe rear apronof the instrument. The value
of this resistor will vary with the output voltage de-
sired. The response of this instrument to program-
ming resistance is 50 ohms/volt, that is, a 50 ohm
resistor will give 1 volt output, a 100 ohm resistor
will give 2 volts output. To change the output voltage
of the Model 723A, change the value of resistance
accordingly. When using a switch to change the pro-
gramming resistance while the unit is on, be sure to
usea shorting-contact-type switch tokeep the voltage
of the supply from rising while switching. If the pro-
gramming circuit is opened, even momentarily, the
voltage fromthe supply will rise above 40 volts. The
switching transient may damage the circuit under test.

3-12. AUTOMATIC PARALLEL
OPERATION.

3-13. Automatic parallel operation is defined as a
parallel operation of two or more supplies with one
unit (master) acting as a controlunit and the additional
units (slaves) acting as controlled units, with each
supply automatically providing an equal share of cur-
rent. The supplies will each contribute only the number
of milliamperes selected by the SHORT CKT CURRENT
control on that instrument. The individual supplies
may beloaded to approximately 600 ma with some re-
duction in ripple and regulation characteristics. One
master unit is required and each slave is controlled
both voltage-wise and current-limit-wise by the mas-
ter unit.

3-14. Any Model 723A may be usedas a master unit.
If the rearterminal board has a "2" terminal (serials
prefixed 152 - and above), these units canbe usedwith-
out modification. If not, a wire must be connected to
terminal 10 on the etched circuit board socket. Only
Model 723A's with serials prefixed 152-andabove can
be used as slave units.

3-15. No switching is necessary in the master unit,
Leave this unit in normal operating position (S5 and
S6 set opposite to the direction of the arrow and the
LOCAL-REMOTE switchin LOCAL). Inallslaveunits
remove the top cover and move S5 to AUTO S. P., S6
to AUTO P, and LOCAL-REMOTE to LOCAL,

3-16. Connect all positive terminals of the supplies
together and all of the negativeterminalstogether. On
the rear terminal board connect the "1" terminal of
all the slave units (see figure 3-2) to the "'2" terminal
of the master.

3-17. The units are now ready to operate. Turn on
the master unit first, then each slave unit. Each
supply will share the load current and the master unit
will automatically set the voltage and current limit
for all units. The total load current will be the sum
of the currents read on all meters. The load voltage
will read the same on all the meters.

3-1



Section III

T——T -------- _T (REAR)
MASTER SLAVE SLAVE p-—-+»
_6 T+ _Jr 64, _? <f.‘.(FRONT)

_______ wld
R _J
723A~-A-8
d>——O0OUT PUT—>0

Figure 3-2. Automatic Parallel Operation

3-18. Each slave unit still maintains its own short
circuit protection and should be set to a current limit
slightly greater than the maximum current set on the
master unit. If the slave unit were set to a current
limit much greater thanthe master unit andif the slave
unit were turned on first, the equipment under test
might be damaged by excessive current before the mas-
ter unit was turned on andtook over the current control.

3-19. AUTOMATIC SERIES
OPERATION.

3-20. Automatic series operation as used here is
definedas a series operation of two or more supplies
with one unit (master) acting as a controlunit and the
additional units (slaves) acting as controlled units.
The master will set the total output voltage with each
unit (both master and slaves) contributing the same
amount of current. Any Model 723A may be used as
a master unit. However, only Model 723A's with
serials prefixed 152- andabove may be used as slave
units.

3-21. No change need be made inthe master unit. In
all slave units remove the top cover and set S5 to
AUTO S.P. LeaveS6 in its normal position (opposite
to the direction of the arrow).

CAUTION

LOCAL-REMOTE switch must be in
LOCALpositionorthe slave unit may
be damaged,

3-22. Connect the supplies in series by connecting
the "+" terminal of the master unit to '"-'" terminal
of the slave unit (see figure 3-3). For control con-
nect the "-" terminal on the rear of the master unit
to the "1" terminal on the rear of the new slave unit,
Connect each additional slave unit from the "-" ter-
minalonthe rear of the preceding slave unitto the "'1"

3-2

Model 723A
Paragraphs 3-18 to 3-26

terminal onthe rear of the new slave unit. Do not con-
nect more than ten units in series.

3-23. Prior to turn-on set the VOLTAGE ADJUST
control on the master unit to fully counterclockwise
and set all VOLTAGE ADJUST controls on the slave
units fully clockwise. Set the SHORT CIRCUIT CUR-
RENT control on the master unit fully counterclock-
wise. Turn on all units and slowly adjust the VOLT-
AGE ADJUST control on the master unit to read 40
volts and set all slave units to read 40 volts by ad-
justingthe individual VOLTAGE ADJUST controls. If
the slave units do not track the master unit voltage-
wise, turn off all supplies and recheck your connec-
tions, making sure all slave units have the LOCAL-
REMOTE switch in LOCAL,

3-24, With no load and series connections a current
will be read on each power supply meter depending on
the voltage settings. The residual current will be a
maximum of 40 ma and will depend on the number of
supplies in series. For example, if three supplies
are series connected and set for a total of 120 volts,
the master unit will show about 20 ma, the second
unit 40 ma and the third 20 ma. If a fourth unit is
added, the residual current in the third unit will in-
crease to 40 ma and the second unit will remain at 40
ma. The fourth unit will show 20 ma as well as the
master.

3-25. If all units appear to be operating properly,
turn off and connect the output to the "-" terminal of
the master unit and the "+' terminal of the last slave
units (see figure 3-3). Turn the master on and then
all of the slave units. The total current will be with-
in 50 ma of that indicated on each individual meter.
The total output voltageto the load is the sum of each
individual meter reading.

| et -1

4 |

| |
—% ol -9 | -9 ol (REAR)
MASTER SLAVE SLAVE |~—--»
- f + -T «.:n - + + (FRONT)

e e = J

-o= OUTPUT * r23a-a-10

Figure 3-3. Automatic Series Operation

3-26. Any T23A can be used as a controlunit master
in series operation regardless of its serial number.

Note

Only units manufactured with serial 152-
00151 and above canbe usedas controlled
units (slaves).

01346-1
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Section IV
Paragraphs 4-1 to 4-8

Model 723A

SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

NOTE

In discussions that follow, the positive side

4-2. The Model 723A is a transistorized direct of the output voltage is considered circuit
current power supply consisting of series regulators d p g ireut
and amplifiers functioning in a closed loop circuit. ground.

4-5. RECTIFYING AND FILTERING
4-3. OVERALL BLOCK DIAGRAM. CIRCUITS.

4-4. Referring to figure 4-2 block diagram the
power line voltage is passed through a power trans-
former to a full wave rectifier. The direct current
from the rectifier is filtered and supplied to the
series regulator. The current flows through the
series regulator to the load. An internal meter in
parallel with the output or in series with the output
positioned by switch S4 monitors the direct voltage
or current fed to the load. A dc voltage change at
the output is amplified by Q5 and Q4 and is supplied
to the series regulator in a manner which tends to
counteract the change in output voltage. The refer-
ence power supply furnishes constant voltages which
are used throughout the instrument for reference and
bias purposes. Terminals are provided for remote
programming to control the power supply output
voltage externally. Terminals are also provided
enabling the Model 723Ato be connected in series or
parallel, providing for additional voltage or current
applications. Resistor R-20 samples the load cur-
rent. The sample current is fed to the current lim-
iter and enables the operator to set the maximum
current the Model 723A will deliver to the load; any
value from 60 to 600 ma.

4-6. Referring to figure 4-1, note that alternating
current is fed through a power transformer, TI,
which is rectified and filtered to Direct Current by
CR1, CR2, and C1, supplying 65 volts to the Series
Regulators Ql and Q2. Transformer T1 also sup-
plies Alternating Current to diodes CR3 and CR4
which rectifies the AC to direct current for a refer-
ence and bias supply. Breakdown diode CR5 is a
shunt regulator which keeps the reference voltage
constant at 25 volts.

4-7. SERIES REGULATOR.

4-8. The regulation of the Model 723A is accom-
plished in a manner which is similar to vacuum tube
type circuits. Two power transistors Q1, Q2 are in
series with the rectified output and the load, reacting
like a variable resistor which maintains a constant
output voltage for variable load current. The power
transistors Q1 and Q2 are controlled by a two-stage
amplifier Q4 and Q5 which amplifies any changes
in the relative amplitudes of the output voltage. The
action of these circuits. is explained in detail in the
Voltage Regulating Circuit.

OUTPUT

lo\
[RERN
TI RN
TRA:g:’OﬁJER RECTIFIER CR8 Ri3 METER ! \
— a VOLTAGE YA—1 CURRENT/VOLTS 7 | voLrace r:—O N
FILTER REGULATOR 1 ADJ. = /
1 ,/
SERIES R20 L,
—] REGULATOR WV .:3/
Ql, Q2 $ 3 T8I
CURRENT LocaL REMOTE
Ac LIMITER O
IN Q3
R35 — o |+
REFERENCE } RE”:’(:ITOEGRAMMING
Q4 . VOLT ADJ. o |y
AMP ERROR SIGNAL
Qs i EMITTER
FOLLOWER l o SERIES
X 2 PARALLEL
(REFERENCE SUPPLY)
RECTIFIER
a 10 723A-B-4
FILTER
Figure 4-1. Simplified Model 723A Block Diagram
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Section IV
Figure 4-2
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