INSTRUCTION MANUAL

ADJUSTABLE
DC REGULATED POWER SUPPLY
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LINTRODUCTION

Adjustable DC power supply are designed to be used in applicationssuch as powering operational amplifier, push pull
stages, logic circuit and definition systems where plus and minusvoltagesarerequiredto track with an insignificant error,
and in any application where three independent power supplies housed in asingle package represent an operating convenience.

Theinstrumentsconsist of twoidentical, independently adjustableand onefixed 5V/3A DC power supplies. A front panel
switch selectsone of three modes of operation: independent, seriesand parallel. Intheindependent mode, the output vol tage
and current of each supply are controlled separately, and each supply isisolated up to 300V from output to chassis or output to
output .In the tracking mode, both outputs areautomatically connected in series or parallel, and the controlsof theleft supply
adjust themagnitudes of both the positiveand negative output voltages. Because the outputsare connected in atracking
configuration, any internal disturbance inthemaster supply (such asdrift or ripple) will cause an equal percentage change in
the outputsof both the supplies.

Each power supply isacompletely transistorized, well-regul ated, constant voltage/constant current supply that will furnish
full rated output voltage at the maximum output current or can be continuously adjusted throughout the output range. The front
panel current controls can be used to establish the output current limit(overload or shout circuit) when the supply isused as a
constant voltage source (independent or tracking modes) and the voltage controls can be used to establish the voltage limit
(ceiling) when the supply isused as aconstant current source(independent mode only).The supply will automatically cross over
from constant voltage to constant current operation(current limited operation in thetracking mode) and viceversaif the output
current or voltage exceeds these preset limits. Each supply had its own front panel meter that can measure output voltage and
current. One power supply may be used asamaster supply control ling, one slave supplies furnishi ng various voltages or current
for asystem. When operated with thefront panel modeswitch in the tracking position, theinstrument isautomatically
internally connected in auto-tracking configuration.

Another feature of thisinstrumentisits output ON/OFF key.
a. Formodel A/B, itisonly the key to cut off or resume the output as other similar instrument.



b. For model C/D, it isnot only the key to cut off or resume the output, but al so be endowed with anew functionwhichits
Kindred hasnot. Thisfunction isthat when the output hasbeen cut off, the both i ntending voltage and current can be preset,
thoughin model A/B condition, only theintending voltage can be adjusted. It means that CC presetisvery easy asCV preset.
Alsointhisway, an over current by any unknown load canbe avoided. So the new function of the key isasafety design.
Especially thisfeature is very important to the student use

2. SPECIFICATIONS

2-1General
Power Source: AC 110V/220V ( +10%) 50/60Hz
Operation Temperature & Humidity 0°C to 40°C,<80%
Storage Temperature & Humidity -10°C to 70°C,<70%
Accessories

Power cord -
Operation Manual--
Rating
Model A B ¢ D
Specifications
Output voltage 2H 0~30V 2H0~30V 2H 0~30V 2H 0~30V
Output current 2H0~3A 2H0~5A 2H 0~3A 2H0~5A
Output fixed 5V,3A 5V,3A 5V,3A 5V,3A
Output on/of f
H H v v

V/Ainitializes

Dimensions: 245(W)H 140(H)H 345(D)mm
Weight: Approx.8kg
2-2 Operation Mode

(1). Independent: Two independent outputs and 5V fixed output.
Outputfrom O torating voltsand O to rating amperes.

(2). Series: Output from Oto + rating voltsat rating amperes each.
Output from Oto double rating voltsat rating amperes.
(3). Parallel: Output from O to double rating amperes at rating volts.
2-3 Constant Voltage Operation
(1). Output current range O~rating voltage continuously adjustable.
(2). Regulation Line regulation<0.01%+3mV.

Load regulation<0.01%+3mV (ratingcurrent<3A)
Load regulation<0.02%+5mV (ratingcurrent>3A)
(3). Recovery time <100us (50% Load change, Minimumload0.5A)
(4). Ripple& Noise <1mVrms, 5Hz~1MHz.
(5). Temperature coefficient  <<300PPM/°C

2-4 Constant Current Operation

(1). Output current range O~rating current continuously adjustable.
(2). Regulation Lineregulation<0.2%+3mA.

Load regulation<0.2%+3mA.
(3). Ripplecurrent <3mArms.

2-5Tracking Operation
(1). Paral lel operation
Regulation Line regulation<0.01%+3mV.
Load regulation<0.01%+3mV (rating current<3A)
<0.02%+5mV (ratingcurrent>3A)
(2). Seriesoperation
Regulation Line regulation<0.01%+5mV.
Load regulation<300mV

A. Positiveand Negative supply (Fig.4-4).



Slavetracking error<<0.5%+10mV of themaster
(Noload, with load add L oad regulation<<300mV).
B. Single supply (Fig.4-3)

2-6 Meter
A. Display: 3 Digitspanel meter H3 (0.40Red LED display H2,0.40Green LED display H2)
B. Accuracy:+(0.5% of rdg +2digits)
(NOTE: Model C/Model D Out OFFAccuracy +(0.5% of rdg +8 digits)).
C. Voltmeter: 99.9V of full scale.
D. Ammeter: 9.99A of full scae.

2-7 5V Output Specifications
1. Regulation Lineregulation<10mV,Load regulation<15mV
2.Ripple & Noise <2mV rms,5Hz~1MHz.
3.Voltage accuracy = 5V+0.25V
4. Output current 3A

2-8 Insulation
Between chassisand output terminal 20M Wor above (D C500V)
Between chassisand AC cord 300MWor above (DC 500V)

3.PANEL CONTROLSAND INDICATORS

Fig.3-1Front Panel
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3-1Front Panel

(2 Power switch: ON/OFF the power input.

@ V LED display: Indicates theM ASTER output voltage.

(® V LED display: Indicates the SL AV E output voltage.

@ ALED display: Indicates the M ASTER output current.

@ ALED display: Indicates the SLAV E output current.

® Voltage control: for adjustment of theoutput vol tage of the MA STER supply. Also functions as adjustment control for the

maximum output voltage of the SL AV E supply when either parall el or seriestracking operation.
@ Voltage control: for adjustment of theoutput vol tage of the SL AVE supply when theindependent operation.
Current control: for adjustment of the output current of the MASTER supply. Also functions as adjustment control for the
maximum output voltage of the SLAV E supply when either parallel or seriestracking operation.
Current control: for adjustment of the output current of the SLAVE supply.
C.Vindicator: lights when the MASTER supply isin the constant voltage operation, in either the Series or Parall el Tracking
mode, boththe MASTERAND SLAV E suppliesarein the constant voltage operation.

@dcC. v indicator: lights when the SLAV E supply is in the constant vol tage operation.

@C. C.indicator: lightswhen the MA STER supply isin the constant current operation.

@3c. C.indicator: lightswhen the SLAVE supply isinthe constant current operation.

Alsolightswhenthe TRACKING PARALLEL modeisselected.

© Over loadindicator: lightswhen load on 5 volt supply becomestoo large.

@ @ TRACKING Mode Switches:

Two push-button switchesthat select INDEPENDENT mode, seriestracking mode, or parallel tracking modeasfollows:

a. When both switches aredisengaged (out), theunitisinthe INDEPENDENT mode and the MA STER and SL AVE power
supplies are completely independent from oneanother.
b.When theleft switch isengaged (in) and theright switch is disengaged (out), the unit isin the TRACKING SERIES mode.

In this mode, maximum voltage of both suppliesisset usingthe MASTERV OLTA GE control s (voltage at output terminals
of the SLAV E supply tracksthevoltage at the output terminal s of the MASTER supply). Also, inthismode of operationthe
positive terminal (red) of the SLAVE supply isconnected to the negative terminal (black) of the MASTER supply.

Thisallowsthetwo suppliesto beused as one 0 to doublerating voltage supply.

c. When both switches areengaged (in), the unitisin the TRACKING PARALLEL mode. Inthismodethe MASTER and
SLAVE suppliesare wired together in parallel and both the maximum current and voltage are set usingthe MASTER controlss.
The MASTER and SLAVE outputs can beused astwo individual (but tracking) power suppliesor just the MA STER output
can beused asaOtorating voltage supply with a0 todouble rating current capability.

@ " + ": output terminal: positive polarity output terminal for the MASTER supply.

" + ":output terminal: positive polarity output terminal for the SLAVE supply.

" GND " terminal: Earth and chassis ground.

" GND " terminal: Earth and chassis ground.

" - ":output terminal: Negative polarity output terminal for the MASTER supply.

- ":output terminal: Negative polarity output terminal for the SLAVE supply.

+ ":output terminal: positive polarity output terminal for 5V supply.

- ":output terminal: Negative polarity output terminal for 5V supply.

@Output ON/OFF switch: DC power supply output when switch is engaged (in).And when output is off, both the voltage
and current can be adjusted beforethe output is resumed.

@Output indicator: lightswhen switch isengaged (in).

3-2 Rear Panel

@5 Fuse holder

@9 Power cord

@) Fan

30 AC voltage select switch

4. OPERATIONINSTRUCTIONS

4-1 Precaution
(1).ACinput
AC input should bewithin the range of line vol tage+10% 50/60Hz.
(2). Installation
Avoid using the supply in aplace wherethe ambient temperature exceeds 40° C. The heat sink located at the rear of the
supply must have sufficient air space for radiation.

SINISISISI@H]



Fig.3-2 Rear Panel
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(3). Output voltage overshoot
Maybevoltage between output termina s exceeds the present val ue when the power is turned on or off.
4-2 Setting Current Limit
(1). Determine the maximum safe current for the device to be powered.
(2).Ingenera, the (+) and (-) terminals of thepower supply should be temporarily short together with atest lead. Butin
thisinstrument (Only model C/D),just pushing theoutput on/off kdy can make the short-circuit function.
(3). Rotate the VOLTAGE control away from zero sufficiently for the CCindicator to light.
(4).Adjust the CURRENT control for thedesired current limit. Read the current value on the A meter.
(5). Thecurrent limit (overload protection) has now been preset. Do not change the CURRENT control setting after thisstep.
(6). Removethe short between (+) and (-) terminals and hook up for constant voltage operation.
4-3 Constant Voltage/Constant Current Characteristic
The working characteristic of thisseries Power Suppliesis called aconstant voltage/constant current automatic crossover
type. Thispermits continuous transition from constant current to constant voltage modesin response to theload change. The
intersection of constant voltage and constant current modesiscalled the crossover point. Fig.4-1 showstherelationship
between this crossover point and the load.

For example, if theload issuch that thepower supply isoperating in theconstant voltage mode, aregulated output voltage
isprovided. The output voltage remains constant astheload increases up until the point wherethepreset currentlimit isreached.
At that point, the output current becomes constant and the output voltage dropsin proportion to further increasesin load. The
pointisindicated by thefront panel LED indicators. Thecrossover point isreached whenthe CV indicator goesoff and the CC
indicator comeson.

Similarly, crossover fromthe constant current to the constant voltage modeautomatically occursfrom adecreasein load. A
good exampl e of thiswoul d be seen when charging a12-volt battery. Initially, the open circuit voltage of the power supply may
bepreset for 13.8 volts. Alow battery will placeaheavy load on the supply and it will operatein the constant current mode,
which may be adjusted for a1l amp charging rate. Asthe battery becomes charged, and itsvoltage approaches 13.8 volts, its load
decreasesto thepoint whereit nolonger demands the full 1 amp charging rate. Thisis thecrossover point wherethe power
supply goesinto theconstant voltage mode.
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Fig.4-1 Constant Voltage/Constant Characteristic.

4-4 Operation Mode
(1) Independent Operation
The" MASTER"and" SLAVE " supplieseach provide a0 to rating voltsoutput at up to rating amps. This procedure

coversthe use of the MASTER and SL AVE suppliesonly when they are used independently from one another. When used
inthe INDEPENDENT operating mode, the operating controls of thetwo power supplies are completely independent and
either supply can be used individually or both can be used simultaneously.

A. Disengage both TRA CKING mode switches (both switches out) so that the power supply isinthe INDEPENDENT

operating mode.

B.Adjust" Voltage" control and" Current" control to the desired output voltage and current.

C. Turn off the power supply and the equi pment to be powered during hook-up.

D. Connect the positive polarity of the device being powered to the red (+) terminal of the power supply.

E. Connect thenegative polarity of the device being powered to the black (-) terminal of the power supply.

F. Fig.4-2illustrates the connection procedure.

+
&
MASTER LOAD
Ca
¢E
SLAVE LOAD
POWER C\ -
[
SUPPLY

Fig.4-2 Independent Operation.
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(2) SeriesTracking Operation

When the seriestracking mode of operationis sel ected, the positive (red) terminal of the SLAVE supply output isinternally
connected to the negative (bl ack) terminal of the MA STER supply.

Inthe series tracking mode, the maximum output voltage of both MASTER and SL AV E supplies can besimultaneously

varied with one control. The maximum SLAV E supply voltage isautomatically set to the same val ue asthe MASTER supply by

usingtheMASTER VOLTAGE controls.

A. Set the power suppliesto theTRACKING SERIES mode by engagingtheleft TRA CKING switch andrelease the right
TRACKING switch. Inthis case, the output voltage (acrossthe two supplies) isactually doubl e the displayed value.
For exampl e, if theM ASTER display is set for voltage metering and the SLAV E display for current metering, the output

voltage acrosstheM ASTER positive(red) terminal and the SLAV E negative (black) terminal would be doublethe reading

on the MASTER LED Display (sinceboth suppliesare putting out the same voltage). The actual output current would be
thevaluereadfromthe SLAVE LED Display (sincethetwo suppliesare wiredin series, current flowing through each
supply must beequal).
. Set the SLAVE CURRENT control the fully clockwise position. The maximum current is set using the MASTER

CURRENT control. Follow theinstructionsfor " Setting Current Limit" (INDEPENDENT USE OF" MASTER" OR
" SLAVE" SUPPLY sectionof this manual, using the MASTER CURRENT control.

NOTE:
Because the supplies are being usedin series, either CURRENT control can be used to set maximum current. If desired,
the MASTER CURRENT control canberotated fully clockwiseandthe SLAVE CURRENT control can be used toadjust the

maximum current val ue. Because current through the two supplies must be equal when they are being used in series, thel ower
CURRENT control setting will set the maximum output current.

C. Adjust theoutput voltage the desired level using the MASTER VOLTAGE controls.
D. Turnoff the power supply and the equi pment to be powered during hook-up.
E. If " singlesupply"” operationisdesired, thisallowsthe power supply to beused astwicethe voltage and rating current

simply by using thenegative (black) terminal of the SLAV E supply and the positive (red) terminal of the MASTER supply,
the configuration asshowninFig.4-3.

+
®
MASTER
N
LOAD
>+
SLAVE
POWER G=
SUPPLY

Fig.4-3 Single Supply
If thechassis or common of the equipment being powered is separate from both positive and negative polarity power inputs.

Theoutput of the SLAVE (negative) supply is tracking the output of the MASTER (positive) supply. The configuration is
shownin

+
&
MASTER
M=
GND LOAD
>+
SLAVE
POWER P=
SUPPLY

Fig.4-4 Positive and N egative Supply.
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(3) Paralle Tracking Operation

Inthe parallel tracking mode of operation, both supplies are strapped together (inparallel). Thisallowsfor arating voltage
supply with adouble rating current capability. Only the MAST ER output terminals are used for parall el tracking operation. In
the paralle tracking mode, the SLAV E supply output voltage and current are tracking the MASTER supply output voltage and
current.

A. Set the power suppliestotheTRACKING PARALLEL mode by engagi ng both TRACKING switches.

B. Because both voltage and current of the SLAV E supply track the MASTER supply, the maximum current and voltage are
set usingthe MASTER controls. Using the MASTER supply output jacks, follow the instructionsfor " Setting Current
Limit" (4-2 Section). Remember that the actual current output at the MATER supply output jack isdoublethereading
on the SLAVE indicator meter.. Then push the output on/off key to enter voltage and current setting.

C. Adjust the output voltageto the desired | evel using the MA STER VOLTA GE controls.

D. Turn of f the power supply and the equipment to be powered during hook-up.

E. Connect the positive polarity of the devicebeing powered to thered (+) terminal of the MASTER power supply.

F. Connect the negative polarity of the devicebeing powered to the black (-) terminal of the MA STER power supply.
The configuration as shownin Fig.4-5.

nt
N
MASTER LOAD
Mm—
rans
\
SLAVE LOAD
POWER M=
A
SUPPLY

Fig.4-5 Parallel Tracking Operation.
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(4) 5V Fixed Power Supply Operation

Thefixed 5V supply providesa 5V DC output witha 3 amp current capacity. The supply isideal for usewith TTL circuits.

A. Turn off thepower supply and the equipment to be powered during hook-up.

B. Connect thepolarity the device being powered to thered (+) terminal of the5V supply.

C. Connect thenegative polarity of the devicebeing poweredtothe black (-) terminal of the5V supply.

D. If thered OVERLOAD indicator lights, toomuch load has been placed on the supply. Thiswill cause voltage and current
todrop and prevent proper operation of the 5V supply. Thiswill cause voltage and current todropand prevent proper
operation of the5V supply. To correct this situation, the load on the supply must be decreased so that no more than 3 amps
of current are sucked.



5.MAINTENANCE

WARNING

Thefollowinginstructionsare for use by qualified personnel only. To avoid electrical shock, do not perform any servicing
other than contained inthe operatinginstructionsunlessyou are qualified to do so.

Fuse Replacement
If thefuseblows, the CV or CC indicatorswill not light and the power supply will not operate. The fuse should not normally
open unless aproblem has devel oped in the unit. Try to determine and correct the cause of the blown fuse, thenreplace only
with afuse of the correct rating and type.
Thefuseislocated on the rear panel (see Fig.3-2).

Specifications are subject to change without notice.

16



