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DC Programmable Power Supply

Included Equipment

DC Programmable Power Supply
AC Power Adapter (100 - 240 VAC, 24 VDC)

Introduction

The PI-9880) DC Programmable Power Supply sources 0- 18 volts (V) at up to | ampere (A). You can use the
Power Supply as a simple constant-voltage source, or take advantage of its advanced features to output periodic
functions and custom programs.



DC Programmable Power Supply

Typical Uses

Typical Uses

The Programmable Power Supply works well with a variety of electronic circuits,
motors, lamps, heaters, and Peltier devices, and the PASCO apparatus listed below.

Model Number = Name Commaents
ET-8499 Calorimetar Sat the Power Supply's Stair function for a single heat pulse (ses
page 26).
EM-8678 Charge/Discharge Circuit Use the Power Supply to charge the circull’'s capacitor or battery. Sat the
Power Supphy's maximum voltage to 5V [see page 20).
ET-8782 Tharmoalactric Circuit Sat the Power Supply's maximum voltags to 10V (see page 20).
ME-8088 Ceantripatal Force Usa the Power Supphy's rmmgp function (see page 23) to slowly increase
Apparatus the rotational speed.
ME-8750 Mechanical Oscillator Drive dynamics cars (such as ME-8250) or the Chaos/Driven Harmonic
Driver Accessory (C-GGE2A).
ME-B8355 Rotational Mator Drive Drive the Rotating Platform (ME-8251) with the Magnetic Levitation
Accessory (EM-8947) or Rotational Acceleration Tank (ME-B257).
TD-8513 Heat Conduction Apparatus | Power the apparatus with a positive-offset reclangle wave (see page 22)
or gine wave (the Power Supply's default custom program, sese page 28).
- - -
Specifications

General Specifications

QOutput Voltage Adjustment

=18V

Voltage Adjust Resolution

10 mY

Voltage Adjust Accuracy

0.25% of satting or 20 mV, whichever is largar

Current=limit Shutdown

Programmakde, 0.010=1.050 A

Current Measurement Accuracy

3%

Load Regulation

1%

QOutput Molse

20 mV peak-to-peak typlcal, 80 mV peak-lo-peak at full load

Function-specific Specifications

Function 1: Constant DC Output
(zea page 19)

Function 2: Rectangle Wawe
(w8 page 22)

Monitor voltage or current, or cycle with adjustable time

Programmabde maximum voltagse

Programmakbdle minimum voltage

Programmable penod: 0.1-999 5

Programmabile duty cycle: 1=89%, Jitter: £300 us
Maonitor voltage or currant

Functlon 3: Ramp
(see page 23)

Programmabde maximum voltlagse

Programmakbdle minimum voltage

Programmabde penod: 0.1-999 5

Programmabile ramg direction (ascending or descending)
Alternating mmg direction option (triangle wave)
Programmable number of cycles: 1 10 999, or infinite
Maonitor voltage or currant




Specifications

Function 4: Stalr Programmabde maximum voltagse

(see page 25) Programmabile step voltage: 0.01=18.00 V
Programmakbde minimum voltage
Programmabile step time: 0.1-999 5
Programmabde stair direction (ascending or descending)
Alternating stair directicn option
Programmabde number of cycles: 1 to 988, or infinite

Monitor voltage or current
Function 5: SET MAX Programmabile voltage limit: 0.01=18.00 V
(sea page 20) Programmabde maximum current: 0.010-1.050 A

Automatic shutdown timer: 0.01-89.99 hours
“Hidden" Global Maximum vwaltage: 0.01-18.00 V (remembernad after power off)

Function 6: PROGRAM 3-99 programmable voltage points (rememberad after power off)

Custom program entry Edit modes: append, insert, delete point, delete entire program
(sew page 28)

Function 7: PLAY Programmabile scale factor 1=100% of programmed voltage
Custom program output Programmable step-time: 0.1-999 ¢

(see page 29) Step-style and vector-style options

Programmabile play direction (forward or backward)
Alternating play directicn option

Programmable number of cycles: 1 10 999, or infinite
Monitor voltage or current

Combining Two Units Two or more Programmable Power Supplies can be con-
nected in series. Connect the negative terminal of one unit to the positive terminal of
the other.

Excassive vollage levels can be acheved when combining units in this way, studenis
should do so only under the suparvision of a qualified nstruclor,

Storage Foreasy storage of multiple units, indentations in the Programmable
Power Supply accept the feet of an identical unit stacked on top of it.



DC Programmable Power Supply Specifications

Experiment-design Considerations Flease note the following properties of
the Programmable Power Supply when planning an application:

+  The Power Supply is over-current protected, but it is not current-limited or
current-regulated. If the maximum output current (1 amp by defavlt, or lower if
you have changed the maximum-current setting) is exceeded, the Power Supply
will need to be manually reset before operation can resume. See “Over-current”
on page 20,

*  The output voltage range is 0 to 18 V. To achieve a negative voltage switch the
positive and negative leads.

*  This device is a programmable power source, not a function generator. The max-
imum frequency of the rectangle and ramp functions is 10 Hz. The maximum fre-
quency of the default sine-wave custom program is about 0.1 Hz.

+  The Power Supply is designed for curmrent flow in one direction: out of the posi-
tive terminal and into the negative terminal. In the example illustrated below, the
Power Supply is switched from 0 Vto 5V, then back to OV, The capacitor does
not discharge in a predictable way because there is not a simple path to ground.

+ 100 uF «"|]
Power —— T el
Supply - 100 © I’|

]
T
WYY

To provide a path to ground, connect a resistor across the Power Supply's
terminals as shown.
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A current-sinking resistor is not typically required when driving motors, lamps
and heating resistors since these devices have a low DC resistance.



Tutorial

This wtorial will introduce you to the DC Programmable Power Supply. As you follow the steps, it will
be helpful to measure and view the Power Supply s voltage output. Here are three possible ways todo
that:

1. Use adata-acquisition program such as DataStudio with a voltage sensor. The sample waveforms
shown in the tutorial were collected in this manner.

2. Use an digital storage oscilloscope capable of displaying several second’s worth of data.

3. Use a normal volt meter. This option will not allow you to reproduce the graphs on the following
pages, but you will be able to observe the vanation of the Power Supply’s output.

If possible, connect a load resistor (or other device such as a small light bulb) to the output so that vou
can look at the current draw. You can use any resistor from about 20 £ to 100 £2 but check the power
rating to make sure it will not overheat; during the ttorial, you will apply voltages up to 10 volts.

Set-up

1. Plug the AC adapter into a wall outlet and
into the port labeled POWER on the Power
Supply.

2, Use a pairof banana-plig patch cords to
connect a load resistor (or other device) to
the Power Supply’s red (+) and black (—)
OUTPUT paorts.

3. Connect a voltage sensor, meter, or oscillo-
scope to the OUTPUT ports.

POWER and OUTPUT connections

4. Notice the two buttons: € and €. You will
use these buttons, along with the knobs, to
control the Power Supply’s output and dis-
play.

5.  Push and hold both buttons. While holding
the buttons, turn on the power switch (if it is
already on, tum it off and on again). Con-
tinue to hold both buttons until the display
shows LLLL. then release the buttons. The
original factory settings have been loaded.

Load factory settings




DC Programmable Power Supply

Function 1: DC Voltage

Turn the Function knob to the Constant DC
position { —2). The display briefly shows F1
(for “Function 17}, then 00 {for zero volts).
The Voltage LED is lit, indicating that the
quantity displayed is voltage in units of
volts.

Turn the Coarse knob to set the voltage to
4.00 V. Mote that the displayed voltage
reflects the actual voltage at the output ter-
mimals.

Turn the Fine knob. If you rotate it slowly,
the voltage changes by 0.01 V per detent. If
you rotate the knob more quickly, it changes
by 0.04 V per detent. Adjust the voltage back
to 4.00 V.

Quickly press and release €3 to temporarily
switch off the output. The Voltage LED
blinks rapidly, and the actual output voltage
drops to zero, though the display still shows
the voltage setting.

Turn the Coarse knob. Note that you can
adjust the voltage setting while the actual
output remains zero. Return the voltage set-
ting to 4.00 V

Press @B to switch the output back on. The
Voltage LED is now on steadily to indicate
that the output voltage is live.

Entar
Set Maximum o Edit
Ramp Stair values et
Program
i o
R Program
Conslant IEREERES :
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The Functlon knob
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W

4 0 [0joms-
o

DC PROGRAMMABLE POWER SUPPLY

Voltage
LED blinks

Quickly
press and
release.




4. Quickly press and release . The Current
LED lights, and the display now shows out-
put current in amps. Press & a few times to
toggle the display between current and volt-
age.

While viewing current on the display, tum
the Coarse and Fine knobs. You are actually
adjusting the voltage, but you see the result-
ing current change on the display.

5. Pressand hold & until the Time LED starts
blinking, and the display shows 0 while
holding the button, turn the Coarse knob to
change the display to 2. Release the button.
The display now automatically toggles
between current and voltage every 2 sec-
onds.

Press ) to pause the display toggling; press
& again to resume.

6. Press and hold @ until the display shows
0.00. Release the button. You have just reset
the output voltage to zero and the display to
voltage.

For more informalion aboul constam DC oulpul, see
paga 19,

Function 5: SET MAX

1. Turn the Function knob to SET MAX. The
display briefly shows F5 (for “Function 5™)
followed by 18,00, which is the Power Sup-
ply’s voltage-limit setting. (Mote that the
actual output voltage is zern. )

Turn the Coarse knob to set the voltage limit
to 10V,

Turn the Function knob back to Constant DC
mode ({ = ). Try to adjust the output voltage
to over 10 vols,

2, Turn the Function knob back to SET MAZX.
Press @ once to display the maximum-
current setiing. Turn the Coarse and Fine
knobs to adjust the maximum current to
0210 A,

R ——— L L e p gy gy ™

J

"1 The TIME [*

blinking.

Reset output and display

Set maximum voltage




DC Programmable Power Supply

Turn the Function knob back to Constant DC
(== Increase the voltage until the Current
LED blinks amber and the display shows
OL (for “overload™) to indicate that the max-
imum current has been exceeded and the out-
put has automatically turned off (this will
happen only if you have a load hooked to the
power supply). Press @ o return the Power
Supply to normal operation.

Turn the Function knob back to SET MAX.
Press €9 once to display the maximum cur-
rent setting. Adjust it back to 1.05 A,

3. Press @ sothat the Time LED starts blink-
ing and the display shows 0.M); this is the
countdown time i fiowrs. Tum the Fine
knob to set the time for 0.01 hour (36 sec-
onds). Note that the Time LED is blinking to
indicate that the countdown has not started
vet.

Press @) to start the countdown. The Time
LED is now lit steadily. Tum the Function
knob back to Constant DC ( —._) and set the
voltage to | V. Wait for the remainder of the
36 seconds. When the countdown time has
elapsed, the display shows OFF to indicate
that the output has been switched off. Press
€3 to return the Power Supply to normal
operation.

4. Turn the Function knob back to SET MAX.
Push and hold both buttons until the Voltage
LED starts blinking fast and the display
shows 1800 (this is the Global Maximum
voltage setting ); while holding horh bhuttons,
turn the Coarse knob to change the Global
Maximum to 14.00 V. Release both buttons.
You have just set the Power Supply sothat
the output voltage, the voltage-limit setting,
and any other voltage setting cannot exceed
14\

5. Repeat the previous step to tum the Global
Maximum back to 18 V.

For more information about setling maximum values,
see page 20.

Display shows current Over Load

Press so
the TIME
LED starts
el Dlinking.

CORATER FHH FRAECTION
Setting “Hidden"” Global Maximum voltage




Function #2: Rectangle Wave

1. Turn the Function knob to Rectangle Wave (o] x|

(LN}, The display briefly shows F2, then

0.00 (the rectangle wave’s maximum-voltage ﬂl ﬂll ﬂ E &I > |*| i Data Tl EI 'til 'I

seting ).
_ 5.0
2. Turn the Coarse knob to set the maximum n
voltage to 6.00 V. Note that the actual output ;5_0
voltage is zero (the Voltage LED blinks to =
indicate that the displayed voltage is not E“-D
live). 2
ve) a0
3. Press @ to start unning the function: a 6 V 0o .
positive square wave with a 2 s period. 0 1.0 20 10 an 50
Timals)

(Mote the START label printed above the
button, which indicates what happens when
you press the button.)

Rectangle Wave

4. Try turning the Coarse and Fine knobs; the
knobs have no effect when the function is
runming.

5. Press and hold & for about | second to stop
running the function.

(Mote the STOP label printed below the but-
ton, which indicates what happens when you
press and hold the button.)

6. Press and hold & (SET); the Voltage LED

starts blinking fast and the display shows the ;Iglﬁl
minimum-voltage setting; while holding the ﬂ ﬁ' £ E él z | 'l @ Data ‘l ﬁl }—_'il 'I

button, turn the Coarse knob to adjust the
minimum voltage to 2.00 V. Release the but- a0
ton. -

-1
Press 8 (START). The output voltage now =
alternates between 6 V and 2 V. = 407
Press and hold € (STOP). 209

0o | | |
n.o 1.0 20 3.0 40 4.0
Timals)

Minimum voltage set to 2V




DC Programmable Power Supply

7. Press @. The Time LED lights and the dis-
play shows the rectangle wave’s period (in
seconds). Turn the Coarse and Fine knobs to
change the period to 0.13 s. (By tuming the
Fine knob slowly you can adjust the period
in (.01 5 increments. )

Turn the Coarse and Fine knobs to st the
period to 3.00 5.

Press €8 (START). The output voltage now
completes a full cycle every 3 seconds.

Press and hold @ (STOP). Note that the dis-
play has gone hack to showing the maxi-
mum-voltage setting.

8. Press @ (DISPLAY) so that the Time LED
is lit.

Press and hold @& (SET); the Time LED
starts blinking and the display shows 50 (for
aduty eycle of 30%); whife holding the but-
tom, turn the Coarse knob to change the duty
cycle to 1059

Press €8 (START). The output voltage now
spends 10% of the time at the maximum
voltage and 90% of the time at the minimum
voltage.

Press and hold @9 (STOP).

For more information about the Rectangle Wave func-
Han, sea page 22

Function 3: Ramp

1. Turn the function knob to Ramp ( <%1). The
display briefly shows F3, then TR0 (the
ramp’s maximum-voltage setting).

2. Set the maximum volage to 8.00 V.

3. Press and hold @ (SET); the Voltage LED
starts blinking fast and the display shows the
minimum-voltage setting; while holding the
button, adjust the minimum voltage to
200V

4. Press @ (DISPLAY); the Time LED lights
and the display shows the ramp’s period. Set
the period to 2.00 s,

5. Press €3 (START) to run the function and
observe the waveform.

Press and hold @9 (STOP).

=TEY
B & i 8| Al 2|~ & Data ~| x| -]

2.0
|
:':_'EEI
o
20
=20
nn
T T T
0o 10 20 3.0 40 a0
Tima(s)
Perlodsetto3 s

=
H & = 8] Al 2|~ ¢ Data +| X i}~

2.0
|
.':__'E.ﬂ-
S0
=20
oo
T T T
noo10 20 040 &0 &0
Tima(s)
Duty cycle of 10%

=101 x|
B & m| Al 2] ¢ 0ata -] X| 5|

8.0
|
~. 8.0
[l
=0
=
- ?D_
0.0
T T T T
0o 1.0 20 3.0 40 4.0
Timei s}

Ramp with 2 V minimum and 8 ¥V maximum




6. Press @ (DISPLAY ) to display the period.
Turn the Coarse knob to set the period to
2.00 s (a negative value).

Press @ (START) to run the function and
observe the waveform. Mote that the nega-
tive period setting makes the ramp descend.

Press and hold @ (STOP).

Press @2 (DISPLAY) to display the period
again and set it back to +2.00 5.

7. Press and hold € (SET); the Time LED
starts blinking fast and the display shows 0
(the “auto-repeat” setting ), while holding the
button, turn the Fine knob to change the
auto-repeat setting to 2.

Press €8 (START) to run the function. The
output now completes two ramps and stops
automatically.

B, Press @ (DISPLAY ) so that the Time LED
is lit. Press and hold @ (SET) and adjust the
auto-repeat setting to -2 (a negative value).

Press @ (START) to run the function and
observe the waveform. The ramp now alter-
nates between ascending and descending to
form a triangle wave. It completes two full
cycles and stops automatically.

For more informalion aboul the Ramp function, sea
page 23.

=T
2 & 4= 8] Al Z|-] @ Data -| X]| &~

2.0
|
- 6.0
ik}
E 4.0
“an

oo

T T T
oo 20 30 4.0 a0
Tima(s)

A negative period setting causes a descending ramp

=8|
B & & 8| Al Z|+| ¢ Data ~| x| &1+

g0 ,-
= /-

B0
.JD_ P H/f/
= 7 7
20 ¥
0.0

0.0 1.0 2.0 a0 4.0 5.0
Time{s)

Ramp plays twice and then stops

(=T
B & o] 8] Al 3|-| @ Data +| X] k|

2.0
|
= .0
o
=0
20
oo | | |
0o 10 20 3.0 4.0 al
Tima({s)

A negative auto-repeat setting causes a trlangle wave
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Function 4: Stair

1. Turn the Function knob to SET MAX. Set
the Power Supply’s voltage limit to 8 V.

1ol x|
| 8| Al Z]~] ¢ Data ~| x| -]

2. Turn the Function knob to Stair { 7). The
display briefly shows F4, then 1AW (the 20
voltage-step setting ).

=7
=
1

3. Press and hold @ (SET); the Voltage LED
starts blinking fast and the display shows the
minimum-voltage setting; while holding the
button, adjust the minimum voltage to
100 W, 0.0

b
=]

doltagel v )

b
=]

G g 10 12 14 186
4. P‘n:sxafDIS-PLAY}mthuttltTimj:LED Time(s)

is lit and the display shows the step-time set-
ting. Set the step time to 1.00 s Stalr

=
(]
.

5. Press € (START) to run the function and
observe the waveform. Mote that the top of
the stair is determined by the Power Supply’s
voltage-limit setting.

Press and hold @ (STOP).

6. Press e (DISPLAY) so that the Time LED . .
is lit again. Press and hold @ (SET}; the i p“ =101 x|
Time LED starts blinking and the display El &l & 8| Al Z|+| ¢ Data ~| X| &+
shows the auto-repeat setting; while hiolding
the button, adjust the auto-repeat setting to 8.0

0 (*negative zero™). [ |

Press @ (START) to run the function and
observe the waveform. The stair now alter- ©
nates between ascending and descending.

Press and hold @ (STOP). 0.0
0 2 4 il i m 12 14
7. Turn the Function knob to SET MAX. Tum Time( s
the Coarse knob to set the voltage limit to
IEAY Stalr with a negative auto-repeat setting

For more information aboul the Slalr function, see
page 25.




Function 7: PLAY (Custom Program)

1. Turn the Function knob to PLAY. The dis-

play briefly shows F7, then 1M (for a scale- LIEJE]
factor setting of 100%). _I ﬁl g _I &J _IJ M _I EIJ

2. Press ) (START) to start playing the

default custom program. }
After the program has played for several sec-
onds, press and hold € (STOP). _
If you are using a voltage sensor, be sure lo slop the
pragram before I exceeds 10V 0o
15

Tlmefs}

o]
=
|

-
=

Yoltage v ) M

Playing stored custom program

3. Turn the Coarse knob to change the Scale

Factor to 50%. =10] x|
B & o] 8] Al 3|-] @ Data +| X] k|

Press €8 (START) to play the program
again; each voltage pointis now half of what
it was before. Press and hold € (STOP). mY]
>
o
10 j’_‘_,—’—’—l_"
=)
=
oo —
1 1
0 g 20 25
Timal{s)
Scale Factor of 50%
". P'FESH ﬂ!ii’f IH'J.III'.! a fSET}: ﬂ'.: dIS]:'.lIﬂ]Ir' Sh{'.IWS _ DIEJ
1. the graph-type setting; while holding the — .
button, turn the Coarse knob to change the EI §| A= El &I ;lj @ Data 'I ﬁl ﬂj

graph type setting to (.

Press €9 (START) to play the function: the | 0
voltage ramps smoothly through the program 515
rather than jumping from one level to the =
next. ?1 0
g
Press and hold €9 (STOP). 0.5
oo
I 1 T T
0 g 20 25

Time(s)

Graph type set to 0
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5. Press @ (DISPLAY Y, the Time LED lights
and the display shows the step time (or time
interval between points) in seconds. Set the
step time to 0. 10 5.

Press €8 (START) to play the program; let
the entire program run and stop automati-
cally. Since there are 51 points stored in the
program, the total run time is 5.1 5.

6. Press @ (DISPLAY) to light up the Time
LED again. Press and hold € (SET): the
Time LED starts hlinking fast and the dis-
play shows the auto-repeat seting; while
frolding the button, set auto-repeat to -0
(Mnegative zero™).

Press €8 (START) o play the program
again. The program now alternates between
playing forward and backward resulting in a
positive-offset sine wave.

Press and hold € (STOP).

7. Turn the Function knob to SET MAX, and
set the voltage limit to 5 V. Tum the Function
knob back to PLAY.

Press €3 (START) to play the program. The
output will not exceed the voltage limit: just
before the program reaches 5 V, it stops, the
output voltage drops to zero, and the voltage
LED flashes amber. Press and hold & to
restore normal operation.

$. Turn the Function knob to SET MAX, and
set the voltage limit back to 18 V.

For more information aboul playing custom programs,
see page 29,

Function 6: PROGRAM

1. Turn the Function knob to PROGRAM. The
display briefly shows F6, then P 51 to indi-
cate the number of points stored in memory.

Ll
5 & & 8] Al Z|~| ¢ Data +| X| -]

10

Yoltage( ') W
o

0.0 1.0 20 3.0 4.0 5.0
Timals)

Entire program

I=TEY
2 & i=| 8] Al Z|~] @ Data ~| X]| -]

10 7

Yoltage( v ) I

T T
0 4 10 18 20 25 30 35
Time(s)

Program alternating between playing forward and back-
ward to form a sine wave

M =
s e

| 4BE

%

Program stops before exceading the valtage llmit




2. Turn the Coarse knob one detent counter-
clockwise to view one of the stored points.
Turn the Coarse knob some more (a few
rotations ) until you see Point #10; the dis-
play shows P10, then (after vou stop turning
the knob) it shows L40, the stored voltage of
Point #10.

3. Inthis step you will delete Point #10, then
insert a new point in its place with a value of
200V

Press and hold @ to delete Point # 10 (think
of it as a backspace button). Release the but-
ton after you see the display flash ——=——

The display now shows 1,72, the value of
what had been Point #1 1, but is now (tempo-
rarily ) Point #10. (As shown in the third col-
umn of the table, right.)

Press €5 The display starts flashing, which
is your prompt to set 4 new voltage. Turn the
Coarse and Fine knobs to set the voltage to
2.00 V; then press €3 to store that valie.

4. Press and hold € (STOP) to exit edit mode.
The display shows P 51 to indicate the num-
ber of stored points.

5. Press and hold both buttons simultaneous by
until the display shows EEEE (for
“Erased"); release the buttons. You have just
erased the stored program. The display now
shows P because there are zero stored
points.

6. Toenter a new program, press &3 . The dis-
play starts flashing.

Turn the Coarse and Fine knobs to select a
voltage for the first point; then press €3 to
store it. Turns the knobs to select a voltage
for the next point and press & to store it.
Store several more points. (A program must
have at least three points.)

When you are finished, press and hold €
(STOP).

7.  Turn the Function knob to PLAY and press
€3 (START) to play your new program.

For more information about entering and ediling a cus-
lom program, see page 28,

Stored polnt #10

Palnt Orlglnal After After
Number Program Deleting Insertinga
Palnt #10 Mew Palnt
8 0.85 0.85 0.085
9 1.11 1.1 1.11

11

1.72 2,06 172

12

2.06 2.44 2.06

— )

Erase the stored program




Basic Operation

Basic Operation

Connections

Connect the included AC Power Adapter to the
POWER port of the Power Supply and to a power outlet
(120-240 VAC, 50-60 Hz). Slide the power switch to
the ON position; when the unit if first turned on, the
output voltage is zero.

Use two 4 mm banana-plug patch cords to connect the To AC Adapter
OUTPUT ports of the Power Supply to a device such as
a maotor, light bulb, or experimental apparatus.

Display, Knob, and Button Overview

The Power Supply indicates its output voltage, output

current, and settings on the digital display. The type of @ puTo > )

data shown on the display is indicated by the Voltage, £ ?
Current, and Time LEDs. The Voltage or Current LED

lights steadily when the digital display is showing the

actual output voltage or current. If the Current or Volt- L y
age LED is blinking, then the actual output voltage is == i ——
sero. : e — [ZE0 —

===———————====| EDs == Push Bultons ="

The Power Supply is controlled through the Function
knob, the Coarse and Fine adjustment knobs, and two
push buttons.

— voun—|
The Function knob is a rotary switch with seven posi- O FROGRANBUUN E FOWER SOPPLY ——
tions. Each position represents a different output func- Adjustment Knobs =
tion or mode of operation. For simple DC output, set the - p—
knob to . ‘-\ -

The Coarse and Fine knobs adjust the output voltage or
the setting shown on the digital display. Rotate the

Coarse knob to adjust the gquantity in large steps; rotate
the Fine knob to adjust it in small steps. The Fine knob
is speed-sensitive: totating it quickly causes a larger change per detent than rotating it slowly.

T
Function Knob

The push buttons (@ and €9) are used to select what is shown on the digital display and to control the output. In
this manual you may be instructed to press a button, which means to press and quickly release it or press and
frofed, which means to press it and wait for about a second before releasing it. For some operations you will press
and hold a button while turning a knob; hold the button for about a second before you start to tum the knob and
release the button after you have completed the knob adjustment. The labels above the buttons (DISPLAY and
START) identify the usual function of a quick press, and the labels below (SET and STOP) the usual function of
apress and hold.

Constant DC Output

Constant DC mode is the Power Supply’s simplest operational mode, and the one best suited for most applica-
tions. To put the Power Supply into Constant DC mode, turn the Function knob to 27, Upon entering this mode,
the output voltage defaults to zero, and the display is set to indicate voltage.

Safely Fealure: Whenever the Fower Supply enlers Constan! DC mode, the oulpu! vollage s automalically sel lo zero
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Set Voltage Rotate Coarse knob to change the output voltage by 1.0V per detent; rotate the Fine knob slowly
to change the voltage by 001 V perdetent, or quickly to change the voltage by 0.04 V per detent.

By default the output voltage is limited to 18V, but this limit may be set lower. If a load is connected to the
Power Supply, the highest allowable voltage may also be limited by the maximum-current setting, which is | A
by default. See “Maximum Valies” below for instructions on setting these maximums.

Voltage and Current Display To switch the display from voltage to current, press & (DISPLAY); the out-
put current appears on the display, and the Current LED lights. Press €& (DISPLAY ) again to switch the display
back to voltage.

When current is displayed, rotating the Coarse and Fine knobs adjusts the voltage. Note that the current is rot
regulated. If the load changes the voltage will remain constant at its set value, but the curmrent will change.

In Constant DC mode you can set the display to cycle between voltage and current. Press and hold & (SET)
while rotating the Coarse knob to set the cycle time in seconds (while you are making this adjustment, the Time
LED is lit and the display shows the cycle time); then release the button. The display altemates between current
and voltage at a rate determined by the cycle time that you set. Press ) (DISPLAY ) to pause the display on volt-
age or current; press @ again to restart alternating. To disable altemating display mode, press and hold &
[SET) while rotating the knobs to set the cyele time to zero.

You can also press and hold ﬂ (STOP) 1o resel both the cycle lime and the vallage lo zero.

Output Switch-off To temporarily switch off the output, press 3. The Voltage LED blinks quickly to indi-
cate that the actual output voltage is zero even though the voltage setting (which may not be zero) is displayed.
While the output is switched off, vou can turn the Coarse and Fine knobs to adjust the voltage setting. Press €3
again to switch the output voltage back on.

Over-current  If output current exceeds the maximume-current setting {see “Maxi-

mum Values™ below), the output voltage drops to zero, the display reads OL (for “over- o @ =
load™), and Current LED flashes amber. Press @8 (START) to resume normal operation. oLy <
Reset ﬂutput and Display Press and hold @ (STOP) to set the voltage to zero nrﬁ;;f:u?r:;: :a
and set the display to show voltage. The output and display are also reset in this way if axcended

you turn the Function knob and retum it to Constant DC mode.

Maximum Values

By default, the Power Supply is set for a voltage limit of 18 V and a maximum current of 1 A. The Power Supply
will not allow its output to exceed the voltage limit, and it will tum off the output if it exceeds the maximum cur-
rent. To lower the maximume-allowable voltage or current, turn the Function knob to SET MAX. In this mode
you can also set the Power Supply to turn off the output after a specified time.

In SET MAX mode, the display shows maximum-value settings; the actual output voltage is always zero.

To preven! accidental damage lo lab equiprmant, sal an appropralte maximum vollage orf currant lor the equipmant that the
Power Supply will be used with,

Voltage Limit  When the Power Supply first enters SET MAX mode, the Voltage LED blinks slowly and the
display shows the voltage-limit setiing. Rotate the Coarse knob to change the voltage limit by 1.0 volt per detent;
rotate the Fine knob slowly to change it by 0.01 volt per detent, or gquickly to change it by 0.04 volts per detent.

The vollage-fmi seltting cannol be higher than the Glabal Maximum vallage. See balow for Instruchions on selling the Global
Maxtmurm.

Maximum Current Press & (DISPLAY) to set the maximum current. The Current LED blinks slowly and
the display shows the maximum-current setting (1.05 A by default). Rotate the Coarse knob to change the setting
by 0.1 amp per detent; rotate the Fine knob slowly to change the setting by 0.001 amp per detent.
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While the Power Supply is operating in any mode, if the output current goes over the set maximum, the output
voltage will drop to zero and the Current LED will flash amber, and the display will show OL. Press §)
[START) to resume operation.

Automatic Time Off

Press @) (DISPLAY ) again to set the Automatic Time Off feature. The Time LED blinks and the display shows
the countdown time in hours. Turn the Coarse and Fine knobs to set the time, then press €3 (START) to start the
countdown. The Time LED is lit steadily to indicate that the countdown has started.

While the countdown is in progress, you can turn the Function knob to any position and operate the Power Sup-
ply in the normal way. To check the remaining time, return to SET MAX mode and press €3 (DISPLAY ) twice
so that the Time LED is lit. To stop the countdown (while the remaining time is displayed). press and hold €
(STOP).

When the countdown time has elapsed, the output voltage drops to zero and the display
reads OFF. To resume normal operation, press either button.

After sefting the ime, you mus! prass o (START) 1o slart the courntdown. The maximum selling is
99,99 hours faboul 4 days). You can use this fealure lo automalically siop an unattended demon- Display reads OFF after
slration or display: Automatic Time Off

Global Maximum

The Global Maximum is a hidden feature that the instructor can use to securely set the maximum-allow able volt-
age. The Power Supply remembers the Global Maximum setting even after it is turned off and unpligged.

To set the Global Maximum, turn the Function knob to SET MAX. With the Voltage LED indicator blinking
slowly (if a different LED is on, press €8 once or twice), press and hold & and €9 together; while holding both
buttons, wait for the Voltage LED to start blinking fast, then turn the Coarse and Fine knobs to adjust the Global
Maximum voltage. This master setting overrides any previous maximum voltage settings.

Salely Fealura: Bafore giving the Power Supply o students, you can st the Global Maximum o the highest necassary vollage
for the Power Supply's intended use.
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Standard Functions (Rectangle, Ramp, and Stair)

The Power Supply’s standard functions are simple, repeating patterns of voltage out-
put that you can control by adjusting four or five parameters. When the Function knob
is first turned to one of the standard function positions, the Power Supply goes into
set-up mode: the mode in which the parameters are set. Set the parameters as
instructed below, then press & (START) to enter run mode (described on page 295

All of the parameters are initially set to default values when the Power Supply is
turned on. Once you have set a parameter, that value remains in memory (even if you
turn the Function knob to another position) until you change it or turn off the Power
Supply.

Rectangle Wave

Rectangle Wave Parameters Pariod

The Rectangle Wave has four parameters:
Maximum Voltage, Minimum Voltage, Period,
and Duty Cyele. The Duty Cycle is expressed
as a percentage of the Period, so, for instance, Duty Cyele
50% means that the voltage is high half the (% of Period)
time and low half the time.

Maxirnum
Voltage

Rectangle Wave Set-up

1. Turn the Function knob to 1. The dis- b

play shows the Maximum Voltage Minirmurn
parameter, and the Moltage LED blinks 'mll,agel
slowly to show that the Power Supply is in

set-up mode with no output. Tum the Coarse and Fine knobs to set the Maximum
Voltage.

2. Toset the Minimum Voltage, press and hold @9 (SET) until the Voltage LED Rectangle Defaults:

starts blinking fast. While holding the button, tumn the Coarse and Fine knobs.

Release the button. Max. Voltage | OV

Min. Voltage | 0V

3. Toset the Period, press € (DISPLAY). The Time LED lights, and the display

shows the Period in seconds. Turn the Coarse and Fine knobs to adjust the Pariod 23

Period. The smallest increment by which you can change the Period depends on Duty Cycle 50%

its value, as summarized below.

Perlod (seconds) - Adjustment Increment (seconds)
010 t09.99 . 0o
10.0 10 99.9 . a4
104 1o 999 . 1

4. To set the Duty Cyele, press and hold @ (SET) until the Time LED starts blink-
ing fast. While holding the button, tum the Coarse and Fine knobs to adjust the
Duty Cyele between 1% and 99%. Release the button.

To run the Rectangle Wave, press @3 (START). See “Standard Functions Run Mode™
on page 29 for further instructions.
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Ramp
Ramp Parameters
The Ramp function has four parameters: Maxi- Padod

mum Voltage, Minimum Voltage, Period, and
Auto-repeat.

I
v

The Auto-repeat parameter determines the
total number of cycles that are output before
the function stops. For indefinite repetition, set
Auto-repeat to zeTo.

The signs of the Period and Auto-repeat
parameters (+ or —) determine the shape of the
wave. The Period is positive for an ascending T

Minirmurm

Voltage

ramp or negative fora descending ramp. The
Auto-repeat parameter is positive for a saw-
tooth wave or negative for a triangle wave, in
which ascending and descending ramps alternate. Set Auto-repeat to 0" for an
indefinitely repeating triangle wave.

Some examples of Period and Auto-repeat settings with their resulting waveforms are
illustrated below.

Perlod Auto- Waveform Comments
repeat

The sign of Period determinas whathar the
ramgp is ascending (+) or descending ().

Auto-repeat is set o 2ero for indefinite
repatition.

1.3 2 /

The sign of Aulo-repeat determines whethar

ia _a the wave is sawtooth (+) or triangle (-).

Pariod and Auto repeat et the length and

number of ful cycles. For a triangle wave, a
26 -2 /\/\ full cycle consists of an ascending and a
descending ramg.
26 0 /\/\/\/\

Ramp Set-up

1. Turn the Function knob to <¥1 . The display shows the Maximum Voltage Ramp Defaults:

parameter, and the Moltage LED blinks slowly to indicate that the Power Supply

Max. Voltage | 18
i5 im set-up mode with mo output. Tum the Coarse and Fine knobs to set the Max- 0

imum Voltage. Min. Violtage | OV

Pariod 10
2. To set the Minimum Voltage, press and hold @) (SET) until the Voltage LED ¢

starts blinking fast. While holding the button, turn the Coarse and Fine knobs. Auto-repeat 1]

Release the button.
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3. To set the Period, press @ (DISPLAY). The Time LED lights, and the display
shows the Period in seconds. Turn the Coarse and Fine knobs to set the Period.

The smallest increment by which you can change the Period depends onits value,
as summarized below.

Perlod (seconds) Adjustment Increment (seconds)
—99%9 to 100 . 1
—99.9 t0-10.0 . 0.1
—9.99 10 -0.10 . 0.0
0.10 10 9.99 . 0.0
10.0 10 99.9 . 0.1
100 to 993 . 1

4. To set the Auto-repeat parameter, press and hold @ (SET) until the Time LED
starts blinking fast. While holding the button, tumn the Coarse and Fine knobs to
adjust Auto-repeat between 999 and 999,

To run the Ramp function, press @3 (START). See *Standard Functions Run Mode”
on page 29 for further instructions.
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Stair ' [
Stair Parameters |
The Stair function has five parameters: Maxi- Mascimum
mum Voltage, Step Voltage. Minimum Voltage, }  Slep Time Voktage
Step Time, and Auto-repeat. / o
! Step
] : Voltage
The Auto-repeat parameter determines the :
total number of cycles that are output before o
the function stops. For indefinite repetition, set m?tgg:m
Auto-repeat to zeTo.
The signs of the Step Time and Auto-repeat parameters (+ or —) determine the shape
of the wave. Step Time is positive for an ascending stair or negative for a descending
stair. Auto-repeat is positive fora stair that goes in one direction (either up or down)
before repeating or negative for stairs that alternate directions.
Some examples of parameter combinations and their resulting waveforms are illus-
trated below.
Max. Step Min. Step Auto- Wavetorm Comments
Voltage | Voltage | Voltage Tirme repeat

18 5 1] 1.0 1

The sign of Step Time

| determinas whether the
stair is ascending (+) or
descending (-).

18 5 1] -1.0 1
The sign of Auto-repeat

13 5 o 10 2 determines whether the
stair goes in one direction

1 oraltemates directions.
When alternating, the top

13 5 ] 1.0 -2 and botom steps do not
repaat,

13 2 1] 1.0 1 The top of the stairs is
determinad by (but not
necessarnly equal to) the
Maximum Voltage

11 3 o 20 1 paramater.

Stair Set-up
1. The Maximum Voltage parameter of the Stair function is always equal to the Stair Defaults:

Power Supply’s voltage-limit setting. Tum the Function knob to SET MAX; then
turn the Coarse and Fine knobs to adjust the voltage limit.

2.  Turn the Function knob to 7. The display shows the Step Voltage parameter.
The Voltage LED blinks slowly to show that the Power Supply is in set-up mode

Step Voltage | 1V
Min. Voltage | 0V

with no cutput. Tumn the Coarse and Fine knobs to set the Step Voltage, Step Time 2s

Auto-repeat 1]

Max. Voltage | 18V



DC Programmable Power Supply Standard Functions (Rectangle, Ramp, and Stair)

3. Toset the Minimum Voltage, press and hold @9 (SET) until the Voltage LED
starts blinking fast. While holding the button, turn the Coarse and Fine knobs.
Release the button.

4. To set the Step Time, press ) (DISPLAY). The Time LED lights, and the dis-
play shows the Step Time in seconds. Tum the Coarse and Fine knobs to set the
Step Time. The smallest increment by which you can change the Step Time
depends on its value, as summarized below.

Step Time (seconds) - Adjustment Increment (seconds)
-9949 to 100 . 1
-99.9 10 -10.0 . 0.1
-9.9% 10-0.10 . 0.0
0.10 109.99 . 1Y)
10.0 10 99.9 . 0.1
100 to 993 . 1

5. To set the Auto-repeat parameter, press and hold @) (SET) until the Time LED
starts blinking fast. While holding the button, tumn the Coarse and Fine knobs to
adjust Auto-repeat between 999 and 999,

To run the Stair function, press & (START). See *Standard Functions Run Mode™ on
page 20 for further instructions.

Special Application: Heat Pulse
For calorimeters and other apparatus that use heating resistors, you may want to drive

the resistor with a pulse of a specific voltage and duration. To program a single 10V
pulse that lasts for 10 seconds, set up the Stair function with the following parameters:

Max. Step Min. Step Auto- Wavetorm
Voltage | Voltage | Voltage Tirme repeat

10s

Y

10 10 1] -10.0 1
10V
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Standard Functions Run Mode

1. Torunany of the standard functions, tum the Function knob to LN (Rectangle
Wave), <M (Ramp), or o (Stair) and press § (START). The Voltage LED
lights steadily to indicate that the display shows that actual output voltage. To
display the output current, press & (DISPLAY ).

While a function is running, the Coarse and Fine knobs are nol aclive; paramelers can be
changed only in sel-up mode.

2. To pause the function, press €8, The Voltage LED light blinks fast and output
voltage goes to zern, though the paused voltage (which may not be zero) is
shown on the display. To continue running the function, press €§ again.

3. Tostop running the function and retum the Power Supply to set-up mode, press
and hold €8 (STOP); you can do this while the function is either running or
paused. (The output stops automatically after the number of repetitions specified
by the Auto-repeat parameter.)

If the cutput current exceeds the shutdown-current setting (see “Maximum Values™ on
page 207, the output voltage drops to zero, the display reads OL (for “overload™), and
Current LED flashes amber. Press €8 (START) to retumn the Power Supply to set-up
mode.
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Custom Program

The Power Supply’s custom program is a stored list of up to 99 voltage points.

The Power Supply comes pre-loaded with a positive off-set sine wave program. If you
change orerase this program, your changes will be remembered even if you tum the
Power Supply off. To restore the default sine-wave program: tum off the unit, press
and hold hoth buttons while turning on the power switch, continue to hold both but-
tons until the display shows LLLL to indicate that the program has been Loaded into
MEMTY.

Enter or Edit Custom Program

To enter or edit the custom program, turn the Function knob to PROGEAM. The dis- Program Home mode:

play shows the number of stored points (for example P 51 if there are 51 stored +  Function knob in

points) and none of the LEDs are lit. This is Program Home mode. PROGRAM position
+  All LEDs off

When the Function knob 15 n the PROGRAM position, you can always press and hold ﬂ
(STOP) to raturn b Frogram Homa moda.

From Program Home mode you can do three things: erase the program, append the
program, or edit the program.

Erase

To erase the entire program, press and hold §) and & until the display shows
EEEE. Release the buttons. The Power Supply retums to Program Home mode, with
the display showing PO to indicate that zero points are stored. Follow the Append
instructions below to enter a new program. Erazs stored program

Append

Use Program Append mode to add points to the end of the existing program, or start a Program Append mode:
new program if zero points are stored. +  Function knob in
PROGRAM position
1. From Program Home mode, press @ (START) to enter Program Append mode. *+ ‘ollage LED flickering
The display briefly shows index number of the point that you are about to store,
then the display and Voltage LED start flickering.

Al any time i Program Append mode you can press Iﬂ (DISPLAY) o briefly display the Index
number of the polnt thal you are aboul lo slore.

2. Turn the COARSE and FINE knobs to adjust the displayed voltage to the desired
value. Press @ (START) to store the point. The display then briefly shows the
index number of the next point before showing the voltage setting of the next
[yet-to-be-stored ) point. Turmn the COARSE and FINE knobs to set the voltage for
this point and press €8 (START) to store it. Repeat this step until you have stored
the entire program.

3. Pressand hold € (STOP) to retum to Program Home mode. The display shows
the mew number of stored points.
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Edit
Use Program Edit mode to delete and insert points in the existing program. Program Edit mode:
+ Function knob in
1. Toenter Program Edit mode (from Program Home mode) turn either the PROGRAM position
COARSE or FINE knob; adjust the knob to display the index number of the point *+ ‘ollage LED on
that you wish to insert in front of or delete. After you have stopped turning the steadily

knob, the display shows the set voltage of that point, and the Voltage LED lights.

Al any time in Program Edit mode you can prass G (DISPLAY) 1o briafly display the ingdax num-
ber of the poil that you are aboul loinsert i front of or delele.

2. Todelete the point, press and hold & for 2 seconds. The display briefly
shows =————, then the rew index number of the next point after the one that you
Just deleted, then the voltage of that point.

To delete this next point. press and hold &) again.

3. Toinsert a new point in front of the selected point, press &) (START). The dis-
play starts flashing and shows the voltage of the newly inserted point. Turn the
COARSE and FINE knobs to adjust the displayed voltage to the desired value.
Press €8 (START) w store the point. The display stops flashing. briefly shows
the index number of the new point, and then shows the voltage of the new point.

To insert another point, tum the Coarse or Fine knob to display the index number
of the point that you wish to insert in front of and repeat this step.

4. When you are finished editing the program, press and hold & (STOP) to retumn
to Program Home mode.

Tips for Designing a Custom Program

+  Before you start entering a program, write it on paper (or generate it on a com-
puter), in two columns, with index numbers in the first column and voltages in
the second column.

+ A program must have at least three points. The maximum possible number of
points is 99, though 20 or fewer points are usually sufficient. The more points
you enter, the more detail there is in the function; however, by taking advantage
of the auto-repeat and vector-style play options (see “Play Custom Program”
below), vou can achieve very smooth curves with surprisingly few stored points.
The number of points also affects how long or short the period of the function can
be. See below for examples.

+  For the largest range of adjustabilty in Play mode, scale your program so that its

maximum voltage is 18 V. In Play mode, you can scale down the program to
reduce the output voltage.

Play Custom Program
Play Parameters
Put the Power Supply into Custom Play mode to play the stored program. Four

parameters determine how the Power Supply plays the program: Scale Factor, Graph
Style, Step Time, and Auto-repeat.
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Scale Factor is the percentage of the programed voltages that will be output. If Scale
Factoris 100%, then the actual programed voltages are output; if Scale Factor is 505,
the actual output voltages are falf of the programed values.

Graph Style can equal 1 for step-style, or O for vector-style. In step-style, the Power —
Supply outputs only the programed voltages, jumping from one voltage to the next. In — :
vector-style, the output ramps between the programed voltages. In the illustration : —
(right}, note the difference in total run times for the two styles. -—
Step Time scts the time (in seconds) between the programed points. The sign of Step G';':: ?‘;’”T; 1
Time determines whether the program plays forward (+) or backward (). pety
Auto Repeat determines the total number of cycles that are output before the pro-
gram stops playing. For indefinite repetiion, set Auto-repeat to zero. The sign of
Auto-repeat determines whether the program plays in the only one direction (+) or
alternating directions (—).
Some examples of parameter combinations and their resulting waveforms are illus- Graph Style =0
trated below. (vector-style)
Scale Graph Stap Auto- Wavetorm Comments
Factor Style Tirme repeat
100% 1] 1.0 1
Change the Scale Factor to adjust the
amplitude of the custom program.
507 1] 1.0 1
100% 1] 20 1
The Stap Time paramater sets the tima
between points and thus the total
length of the program. The sign of Step
Time determines whather the program
; 0 A0 ; i played forward (+) or backward ().
100% 0 1.0 2 The Auto-repeat parameter sets the
number of full cycles that are played.
The sign of Auto-repeat determines
whether the program is played in the
same direction every time (+) or in
1003 0 -1.0 -1 alternating directons ().

For a periodic or repeating function, the period depends on: the number of programed
points, the Step Time, and the sign of Auto Repeat. If Auto Repeat is negative, you
only need to program the first half of the waveform because the program repeats in
reverse for the second half; however, the first and last points of the program are not
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played twice in a row, so the total number of points in a full cycle is twice the number
of programed points minus two. The table below shows some examples.

Number of Step Time Auto- Perlod of Comments
Polnts (=) repeat Functlon (s)
20 1 1} 20 The pattarn ks rapeated every 20 saconds
2 | 1 | -0 | 40 | The pattam is revarsed and repeated, bul the first and last
51 04 0 10 programmed points are not repeated.
Play Set-up
1. Turn the Function knob to PLAY. The display shows the Scale Factor. None of Play Custom Program
the LEDs are lit, indicating that the Power Supply is in set-up mode with no out- Defauks:
put. Tumn the Coarse and Fine knobs to adjust the Scale Factor between 0% and Scale Factor | 100%
100%.

Graph Style 1

2. Toset the Graph Style, press and hold 3 (SET) for about one second. While ' Stap Time ae
holding the button, tum the Coarse or Fine knob to select | (for step-style) or 0
(for vector-style). Release the button.

Auto-repeat 1

3. Toset the Step Time, press &) (DISPLAY). The Time LED lights, and the dis-
play shows the Step Time in seconds. Tum the Coarse and Fine knobs to set the
Step Time. The smallest increment by which you can change the Step Time
depends on its value, as summarized below.

Step Time (seconds) - Adjustment Increment (seconds)
-9949 to 100 . 1
-99.9 10 -10.0 . 0.1
—9.9% 10-0.10 . 0.0
0.10 10 9.99 . 0.0
10.0 10 99.9 . 0.1
100 to 993 . 1

Stap Time is the limea balweaan poinls, sothe total langth of he program (whan Graph Stvle is sol
o 1) 15 equal 1o the number of programed sleps limes Step Time.

4. To set the Auto-repeat parameter, press and hold & (SET) until the Time LED
starts blinking fast. While still holding the button, tum the Coarse and Fine knobs
to adjust Auto-repeat between -999 and 999,

Play Custom Program

1. To play the custom program, tumn the Function knob to PLAY and press &
[START). The Voltage LED lights steadily to indicate that the display shows the
actual output voltage. To display the output current, press & (DISPLAY ).

While a program s playing, the Coarse and Fine knobs are not aclive, paramelers can be
changed only in sel-up mode.

2. To pause the program, press €. The Voltage LED light blinks fast and the out-
put voltage goes to zero, though the paused voltage (which may not be zero) is
shown on the display. To resume play, press 3 again.
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3. Tostop playing the program and retumn the Power Supply to set-up mode, press
and hold € (STOP). You can do this while the program is either playing or
paused. (The program stops automatically after the number of repetitions speci-
fied by the Auto-repeat parameter.)

If the output current exceeds the Power Supply’s maximum-current setting (see

“Maximum Values™ on page 20}, the output voltage drops to zero, the display reads
OL (for “overload™), and Current LED flashes amber. Press ﬂ to return the Power
Supply to set-up mode.

If the program calls for the Power Supply to exceed its voltage-limit setting, the pro-
gram stops running, the output drops to zero, and the Voltage LED flashes amber.
Press and hold €% to return the Power Supply to set-up mode.

Example Custom Programs

The following tables show some examples of programs and settings with the resulting

output.
Time Delay
Settl
. nes TR
Graph Type Step Time Auto-repaat o
| 4.0
1 60 s 1 x
VoIt | m= 2.0
age values =
200
000055 T
n.o 2.0 4.0 6.0
Tirme( minutes )

Usa a program like this to make the Power Supply walt for a certain interval [after you press ﬂ J bafore turning on a
constant voltage, By varying the number of “07 entries and “5" entries, you can vary the off-time-to-an-time ratio.

Long Ramp
Settings
Wi
Graph Type Step Time Auto-repeaat ::“
1] 600 = 1 T 5
=
Voltage values =
= 0
0,1,2,34,56,7, 8910 T T T

T T
n 20 40 G0 a0 100
Timei minutes )

The standard amg function has a maximum time of about 16 minues, A custom program like this, howsever, can produce a

much slower ramg, 8000 seconds in this case. In the extreme case of 99 stored points with Step Time set o 999 saconds,
the mmp would last for over a day.




Custom Program

Variable Step Height
Settings
W10
Graph Type Step Time Auto-repeaat ;
1 2s 1 % 5 -
Voltage values =
> 0
0,3 5575 9 10

1 1 1 1
4 ] a m 12
Time( s}

sach step.

The standard step function requires each step to have the same height. This custom program allows a different heidght for

Variable Step Width

Settings
TR
Graph Type Step Time Auto-repeat ;
1 0.5s 1 E 5 |
Voltage values %
= 0
0,00 0000222222 44444885 T T T T T T
6,6 8 8 8 10, 10 1] 4 ] a 1m 12 14
Time( =)
The standard step function reguires each step 1o have the same width. This custom program allows aach step 1o have a
different width.
Variable Pulse Width
Settings
|
Graph Type Step Time Auto-repeaat ;4.0 i
1 058 o =
2.0
Voltage values =
= 0.0
500000000055 55555000

I
2.0 4.0 6.0 2.0
Timeis)

The standard squane-wave function allows you o change the duty cycle, but all the pulses must have the samsa width, With
this custom program you can creala almaost any pattern of pluses (including Morse code).

Variable Pulse Height

Settin

b l
Graph Type Step Time Auto-repeaat ;1 0

1 058 o =
= a

Voltage values =
> 0

10,0,0,0,8,0,0,0,6,0 0,0, 4,0,0,0,2,0,0
1] 10 15 20 24 30

Time( s

Pulse Code Modulation.

Thiz program simulates Pulse Ampilitude Modulation (PAM), which is used to introduce the modulation schemsa known as
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Exponential
Settings

Graph Type Step Time Auto-repeaat Y 8.0
] 058 1 == -

= 6.0
Voltage values T, A ]

%4.0

0.00, 0.02, 0.05, 0.09, 0.14, 0.21, 0.31, 043, =

0.61, 0.84, 1.15, 1.58, 2.15, 2.92, 3.97, 538, =207

7.28, 9.85, 13.32, 18.00 0.0

I T T T
oo 20 40 .0 a.0
Timeis)

The Scale Factor is 50%. In this case the programed points follow the function V = 0.06 {a™® - 1). Just 20 poinis ane

sufficient for a close approximation of the function. Change the Steg Time to a negative value for a decreasing exponential,
Use this program (with negative Steg Time) 1o simulate a discharging capacitar,

Cycloid

Settings

; 10
Graph Type Step Time Auto-repaat

1] 0.10 s -0

Voltage values

Yaltage( v ) Hl
(8]
1

0, 3.8, 632, 8.05, 9.50, 10.75, 11.83, 1279,
13.64, 1439, 15.06, 15.65, 16.16, 16.60, 16.98, I}
17.29, 17.55, 17.75, 17.88, 17.97, 18.00 g : J g :

Timei{s)

The Scale Factor is 50%.




