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WARNING

FEDERAL REGULATION (PART 15 OF FCC RULES)
PROHIBITS THE USE OF COMPUTING EQUIPMENT
WHICH CREATES RADIO OR TV INTERFERENCE

Interplex Electronics specifically warns the user of this instrument that it is intended for use in a
classrgom or laboratory environment for the purpose of learning and experimentation. When building
experimental .circuits. it may emit interference that will affect radio and television reception and the user
may be required to stop operation until the interference problem is corrected. Home use of this

equipment is discouraged since the likelihood of interference is increased b imi
rianbore y the close proximity of

CORRECTIVE MEASURES:

interference can be reduced by the following practices.

1) Install acommercially built RFI power filter in the power line at the point where the cord enters the unit.

2) Avoid long wires. They act as antennas.

3) If long wires must be used, use shielded cables or twisted pairs which are
oo Wi p properly grounded and

ABOUT GLOBAL SPECIALTIES®

Thank-you for selectinga GLOBAL SPECIALTIES® product. You won'tbe disappointed! Because we've
never strayed from the original founders' simpleidea, lower the high cost of electronic design and testing. Over
the years, we've offered you electronic testing and prototyping equipment that was engineered for the profes-
sional, but economically priced. The "best for less”, never com, ing quality in order to give you, our
customer, a real value.

The way we accomplish our goal is by cutting the industry giants down to size. Most test equipment
comes withexcessfeatures that you don'twant, buthave to pay foranyway. We eliminate thesehigh costfeatures,
lower the price, but not the performance. The result is smarter tools for the value minded user.

We pioneered the breadboarding industry allowing you to create circuits as fast as you can think. Our
breadboards are constructed tolast. We use highimpact plasticand nickelsilver contacts, plus"MadeinUS.A."
quality and an unconditional lifetime guarantee. Our logic probes offer speeds and storage capabilities only
equaled by the fastestoscilloscopes. Whenitcomesto frequency counters we offer you far more performancefor
far less money. Handheld or benchtop, frequency counters or universal counter-timers, whatever your
application you can count on us. Our complete family of bench-top instruments offers you features and
performance unequaled, dollar for dollar.

Inourendeavor tocontinually strivefor the "bestforless” we neverlose sightof the future. Wearealways
searching for ways to improve our existing products and design new products using the latest technology. We
do this by asking you, our customers, what your needs are, and what your likes and dislikes are. Feel freeto
contact us by phone, mail or fax with your comments. Tell us how we can put Global to work for you.

In closing, we at GLOBAL SPECIALTIES® would like to.express our appreciation to our many loyal
customers. Wepledge tonotreston ourlaurels nor will we forgetour mainobjective, tosupply the "best for less™
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SPECIFICATIONS

POWER

3-wire AC line input (117 V, 60 Hz typical) with power on indicator.
Fixed DC output: +5 V@ 1.0 A, ripple <6 mV.

Variable DC output: +5 V to +15 V @ 0.5 A, ripple <5 mV.

Variable DC output:—5 V to —15 V @ 0.5 A, ripple <5 mV.

FUNCTION GENERATOR
Frequency range: 0.1 Hz to 100 kHz in six ranges.
Output voltage: 0 to 10 V (20 Vp-p).
Output impedance: 600 ohms (except TTL).
Output t: 10 mA i , short circuit protected.
Output waveforms: sine, square, triangle, TTL.
Sine wave: distortion <3% (10 Hz to 100 kHz).
TTL pulse: rise and fall time <25 nS.
drive 10 TTL loads.
Square wave: rise and fall time <1.5 uS

LOGIC INDICATORS
8 LED's, active high, 1.4 volt (nominal) threshold, inputs protected to 420 volts.

DEBOUNCED PUSHBUTTONS (PULSERS)
Two pushbutton-operated, open-collector output pulsers, each with one normally-open, one normally-
closed output. Each output can sink up to 250 mA.

POTENTIOMETERS
One 1 K ohm, one 10 K ohm, all leads available and uncommitted.

BNC CONNECTORS
Two BNC connectors, pin available and uncommitted, shell connected to ground.

SWITCHES

Two SPDT slide switches, all leads available and uncommitted. 8-pole DIP switch: one side of all eight
switches connected and switchable to +6 V or ground, other side of all eight switches separate, available,
and uncommitted.

SPEAKER
0.25 W, 8 ohms

BREADBOARDING AREA ¢

Three UBS-100 sockets with 840 tie-points each for a total of 2520 uncommitted tie-points.
Two QT-59B Bus strips internally connected to power and ground.

Fifty tie-points each for +5 V, +15 V, =15 V and ground.

ENCLOSURE
High impact molded case.

WEIGHT
5 lbs. 14 oz. (2.66kg)

OVERALL DIMENSIONS
6% x 16 x 11% inches Hx Wx D
(16.5 x 41 x 28 cm)



INTRODUCTION

The PB-503 Analog/Digital Proto-Board® is a versatile, time-saving tool for circuit designers, en-
gineering technicians, students, and hobbyists. A large breadboard area and a wide choice of built-in
circuit accessories allow rapid and accurate construction of virtuatly any type of anaiog or digital circuit.

Circuit power is provided by three power supplies, two variable and one fixed. The circuit breadboard
area includes over 2500 contact points. A multiple-waveform function generator supplies sine, triangle,
and square wave output for analog circuits. A built-in speaker may be used for analog output.

Outputs include a TTL-level square wave generator, two debounced pushbutton switches, and a
bank of eight DIP switches. Eight LEDs may be used as indicators.

Two built-in potentiometers and two SPDT switches are provided for circuit control and adjustment.
Connections to external test equipment or signal sources may be made using two BNC connectors on
the PB-503.

The PB-503 eliminates the clutter and confusion that often results.when constructing sophisticated
circuits. Alligator clips and similar connectors are seldom needed. Sockets on the PB-503 ailow insertion
of components or wires of up to 20 gauge.

A detailed panel layout and description of the PB-503is given in the section “Description of individual
Features.”

[P

DESCRIPTION OF INDIVIDUAL FEATURES

in order to properly use the full capabilities of the PB-503, it is highly recommended that the user
become familiar with the panel layout and the features of the Proto-Board components. (See Figure 1)

Power

By combining the three DC power supplies on the PB-503, the user may work with virtually any type
ofintegrated circuit or discrete component. The fixed 5 volt supply has become an industry standard for
powering digital IC's. IC’s which require +5V, +12V, and -5V are easily accommodated by the PB-503.
The variable supply output voltages may be changed by using the screwdriver adjustment on the front
panel. The positive and negative outputs are continuously variable from +5 to +15 volts and —5to-15
volts respectively. Both variable supply outputs are referenced to circuit common. This creates a split
supply which is often used with differential and operational amplifiers (op amps). The adjustments are
recessed to prevent inadvertent voltage changes which could be destructive to a circuit.

PROTO-BOARD
PB-503

FIGURE 1. PB-503 panel layout



Function Generator

The multi-waveform function-generator provides continuously variable fréquency signals from 0.1
Hz (for extra-low frequency work) to radio frequency signals of 100 kHz. The frequency is selected in
six ranges, with each range covering one decade. The sine wave output is factory adjusted for
minimum distortion. The triangle waveform is adjusted for best linearity. The standard square wave and
TTL level output are both set at a 50% duty cycle. The TTL output can drive up to 10 TTL loads. The low
outputimpedance of the sine, square, and triangie waveforms (600 ohms) assures maximum coupling of
the output signal to the device being driven. A maximum output current of 10 mA with short circuit
protection provides adequate drive capability for virtually any circuitry.

Logic Indicators

A bank of eight LEDs is provided for use as built-in logic indicators. The buffered LEDs are
active-high, requiring 1.4 volts (nominally) to light and indicate a “logic one" condition. Each LED inputis
protected to a maximum of £:20 volts.

Debounced Pushbuttons (Pulsers)

The PB-503 uses clocked flip-flops to provide debounced pushbutton switch functions. The push-
button circuitry has open-collector outputs which can sink up to 250:mA each. This type of debouncmg
givesthe user asharp, glltch-free trigger $ource which assures reliable operation in dlgnal circuits. Each
pushbutten has a normally-ppen and a normally-closed. output. if necessary. a pull-up resistor can
connect any pulser output to any of the positive Voltage sources.

Potentiometers

Two potentiometers are provided on the PB-503. The resistance values chosen {1 Kand 10K ohms)

may be used in.common circuit applications such as volume controls, DC offset controls for op amps,

and-timing circuit contrelg. All feads for both potentiometers are available and uncommitted.

BNC Connectors

The PB‘503 may beconnected to other pieces of equipment via two BNC connectors. This allows the
use of shielded cable to minimize noise and interference.

’ Switches

Two singvle,-p.ole, double throw (SPDT) switches are provided for general s.witchin‘g functions, All
leads are available and clearly marked on the PB-503 for easy connection. An eight-pole DIP switch

provndes aconvenient source of digital outputs. All eight switches have one side connected o acommon ..

lead which may be switched fo either +5 volts or ground. The remaining sides of all eight’ swnches are
separate, available, and uncommitted. This arrangement makes connecting special dlgltal cireuitrysuch
as an eight-bit input pon ‘quick and easy. .

CHECKING OUT THE PB-503

The PB-503 may be checked outfor proper operation by making afew simple and ions
Begin by connecting the AC line cord o a suitable receptacle. The POWER indicator should light when the POWER
swiich is turned on.

If a DCvoltmeter is available, check for +5 volts between the ground terminal and the +5 volt terminal.
Repeat the measurement for the positive (+) variable supply terminal and the negative(—) variable supply
terminal. Check the variability of each supply by turning the appropriate adjusting screw. If a voitmeter is
not available, a quick test of the +5 volt supply may be made by connecting a wire between the +5 volt
terminal and one of the LED logic indicator inputs. If the LED lights, the power supply system should be
working properly.

Each logic indicator LED may be tested by connecting its input to the +5 volt terminal. if the LED
lights, it is operating properly.

The function generator may be tested by connecting its output to one of the speaker inputs. Connect
the other speaker input to the ground terminal (or one of the connectors on the ground bus strip). Switch
the function generator tothe 1 kHz position and move the frequency control all the way to the top.
Move the amplitude controt upward until you hear a tone coming from the speaker. Switch the waveform
selector to select sine, square, triangle, and TTL. A changing but clearly audible tone should be heard in
each position. Changing the position of the frequency control should vary the pitch of the tone.

If an oscilloscope is available, you may check the function generator for proper waveform and
frequency using standard measurement techniques.

The debounced pushbuttons can be checked by connecting one side of a resistor (20 ohms, to 100 K)
to +5 volts and the other side to PB1-1, the NC point. Then connect PB1-1to LED-1. The LED should light
when PB1 is pressed and extinguish when PB1 is released. Next, move the connections from PB1-1to
PB1-2, the NO point. Now the LED should be lit when PB1 is not pressed, and go out when PB1 is pressed.
Repeat these steps to test PB2.

DIP switch S1 may be tested by connecting one side of a resistor (1 K, to 100 K) to +5 volts and
the other side to S1-1. Then connect S1-1to LED-1 and switch the 5 V/GND switch to the GND position.
Now, when the S1-1is pushed up to the open position LED-1 will light, and when the S1-1is brought back
to the closed position the LED will extinguish. Next, remove the side of the resistor connected to +5 volts
and connect it to ground. Switch the 5 V/GND switch to the 5 V position and observe that LED-1 is
extinguished when S1-1is open and litwhen S1-1 is closed. Repeat these steps for S1-2 through S1-8to
verify the operation of the rest of the switches.

By using an ohmmeter, the potentiometers can be checked as follows:

Select an appropriate range for measuring 10 Kand connect the ohmmeter leads to R1-1 and R1-2. With
R1 rotated fully counterciockwise a reading of zero ohms should be observed. As the potentiometer is
rotated clockwise, the resistance reading will be seen to increase linearly up to 10 K £20%. Now move the
ohmmeter lead from R1-1 to R1-3; with R1 fully clockwise the ohmmeter will read zero ohms, and the
resistance will increase linearly to the full value noted previously as the potentiometer is rotated
counterclockwise. Select an ohmmeter range appropriate for 1 K and repeat these steps on R2 to verify its
function.

To test SPDT switch S2, put S2 in the up position and connect an ohmmeter to S2-1 and $2-2. The
ohmmeter should read zero ohms. When the switch is brought to the down position, an open circuit
should be indicated. Move the ohmmeter lead from S2-1 to S$2-3 and observe a short circuit with S2 down,
and an open with S2 up. These steps can be repeated on S3 to test its functions.



BREADBOARDING TECHNIQUES

This section contains information which may prove useful when constructing circuits using the PB-503.
While there are no hard and fast rules for breadboarding, the following tips may-save time and trouble.

Unless a circuit is being prepared for a demonstration or display, avoid cutting component leads very
short. While short wires and leads may look neat, the clipped components will only fit into a limited “span”
of connector sockets, limiting the use of the component. It is perfectly permissable to use untrimmed
components while exploring different circuit possibilities. The only time short leads may be necessary is
when operating at higher frequencies and experiencing mysterious malfunctions. Sometimes the only
way to correct high frequency circuit problems is to shorten all circuit connections.

Be cautious when using components which have been removed trom a tape reel used in automatic
insertion equipment. Suppliers of surplus components often sell components which are taped togetherin
small batches. Removing the components from the tape does not always remove the adhesive from the
ieads of the components. Placing a formerly taped component into a socket connector may result in a
poor electrical connection and, worse still, leave tape adhesive in the socket. Avoid this problem by either
carefully cleaning taped companent leads, clipping the taped portion of the lead off, or avmdmg,the use
of taped components altogether.

Be especially careful when inserting integrated ¢ircuits into the breadboard sockets. Unless- the Ic’

pins.are straight, itis very easy to crush the pin into a zig-zag shape or fold the pins underneath the body
of the IC. Either way the result is a bad connection or no connection at all.

Always use solid wire for breadboard connections. When stripping the wire ends, be careful not to

strip more than about three-eighths of an inch of insulation from the wire. Too much bare wire may resuit

in unintentional connections near the wire end.

After you, have built up a few circuits, you will have a good collection of prestripped jumper wires.
.Save them. By reusing these wires, you can save even more time and effort in assembling future circuits.
You may also purchase a kit of precut jumper wires, in assorted lengths, by asking for Global Specialties
WK-1 Wire Jumper Kit No. 111-0044.

ANALOG CIRCUIT EXAMPLES

The following section shows examples of analog circuits which may be easily constructed using the

PB-503. (See Figures 2 and 3)
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FIGURE 2. Variable gain audio amplifier with output DC offset null control
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FIGURE 3. One-transistor audio amplifier
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DIGITAL CIRCUIT EXAMPLES

The following section shows examples of digital circuits which may be easily constructed using the
PB-503. (See Figures 4, 5, and 6)

¢5V—o\‘

GND —0

DIP Switch
Array
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BV
1K
To PB1
Normally-Open inverted Output (Q)
(Press To Reset) to LED Input
+5V
1K
To PB2 Non-Inverted Output (Q)
Normally-Open g ” to LED Input
(Press To Set)
FIGURE 4. Basic set-reset flip-flop built with two NAND gates
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FIGURE 5. 4-Bit resettable binary counter

All 8 Inputs
Identical
Ke © © ¢ ¢ & o

/

=3 p—y g -\——0
”I_MJ

45V D — DI7
o\_{: STB DSt 61
CLR 8212 Ju
MD ‘— __ Read Port
I : Ds2 Strobe Signal
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FIGURE 6. 8-Bit microcomputer input port
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WARRANTY INFORMATION

Global Specialties® warrants this device to be free from defective material or workmanship for
a period of one full year from date of original purchase.

Global Specialties® under this warranty is limited to repairing the defective device when
returned to the factory, shipping charges prepaid, within one full year from date of original
purchase.

Units returned to Global Specialties® that have been subject to abuse, misuse, damage or
accident, or have been connected, installed or adjusted contrary to the instructions furnished by
Global Specialties®, or that have been repaired by unauthorized persons will not be covered by this
warranty.

Global Specialties® reserves the right to discontinue models, change specifications, price or
design of this device at any time without notice and without incurring any obligation whatsoever.

The purchaser agrees to assume all liabilities for any damages and /or bodily injury which may
result from the use or misuse of this device by the purchaser, his employees, or agents.

This warranty is in lieu of all other representations or warranties expressed or implied and no

agent or representative of Global Specialties® is authorized to assume any other obligation in
connection with the sale and purchase of this device.

RD 1

All Global breadboarding sockets are guaranteed for life. If a socket ever fails to meet your
requirements, return it and we will replace it, NO QUESTIONS ASKED.

Specifications to change without notice.
© Copyright 1990, INTERPLEX ELECTRONICS, INC., New Haven, CT.
® and TM are the property of INTERPLEX ELECTRONICS, INC., New Haven, CT., 1990.
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@ GLOBAL SPECIALTIES

PB-503 and PB-503C ADDENDUM

This addendum covers just-completed improvements to the famous
PB-503 and PB-503C Proto-board Design trainers. Following are these
new improvements to the PB-503/PB-503C Breadboard Trainer you have
purchased.

= The breadboard area is now removable. This breadboard part is attached with Velcro
strips, allowing you the option of removing the designed circuit and adding a new
breadboard socket plate. You can then go on to further circuit design.

When you receive your new PB-503/PB-503C, the breadboard socket plate area is
packed in the bottom of the box, to assure shipping causes no damage.

Additional breadboard socket plates are available at the list price of $50.00.
When ordering each additional socket plate, use Part Number 325-1402.

= The logic area is now improved, so that in addition to the eight (8) red high-buffered
LED’s, you now also have eight (8) green low-buffered LED’s.

= The eight (8) dip switches have now been replaced with an improved system of eight
8) individual SPDT logic switches — with one side of all eight switches separate and
switchable to +5volts or +V supply. The other sides of all eight switches are
connected to ground.

Thank you for purchasing this Global Specialties product.

REMEMBER — When looking for unsurpassed quality, performance, and
service after the sale — as well as innovative products for design, test, and
prototyping — GLOBAL SPECIALTIES is the answer!

Highland Industrial Center, 1486 Highland Avenue, Unit 2, Cheshire, CT 06410
(800) 572-1028 * FAX (203) 272-4330 « www.globalspecialties.com



