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INTRODUCTION

This SEMICONDUCTOR REFERENCE HANDBO

It is not a definitive text book on semiconductor

is intended to be just that—a reference handbook.
s. It is a compilation of data on Radio Shack’s

line of prime-quality ARCHER semiconductors, Every ARCHER device covered in this Handbook is

guaranteed prime—they are not “fall-outs”
EIA or manufacturer's numbers,

or “seconds”; all are top-quality, with known JEDEC,

0
interchangeable semiconductor devices. The total number of cross-referenced devices exceeds 46,000.

of important parameters of the listed devices.

listings are computer-selected and are based on careful analysis

Each ARCHER replacement should meet or exceed the required parameters. However, due to differences
in Quality Control and Manufacturing procedures (which often allow for or result in broad parameter
variations), and because many of the ARCHER devices are capable of better performance than the
original, Radio Shack does not guarantee, nor does it imply, that the listed items will provide an exact

replacement in every instance, Therefore we recommend

requirements of ‘the circuit

that you check the voltage and current

(and other pertinent specifications) before replacement and compare with

the specifications listed for that particular ARCHER device.

HOW TO USE THIS BOOK

This book has been prepared to aid in BOTH re-
placement and original applications of Semicon-
duct devices. The information included will be
invaluable for the service technician as well as

.the circuit designer {whether he be an engineer,

hobbyist, student

We have included hints on handling Semicon-
ductor devices, operating considerations, and
some simple tests to aid you in evaluating the
quality of the device in existing equipment (and
thus the need for replacement). Also, a complete
section on the specifications for each of the
ARCHER devices is included; if there is any
question in yaur mind about replacement equiv-
alents or original use, refer to the appropriate
category in the book. You will find the important
characteristics specified there,

or electronics experimenter).

The next to last section is an extensive listing of
replacement and cross reference between other
manufacturer’s numbers (both JEDEC/EIA 2N—
numbers and in-house designations) and the
ARCHER devices. This listing provides for the
substitution of over 46,000 semiconductors with
ARCHER devices.

The final section includes case style drawings
and some handy reference notes, a comprehensive
glossary of commonly used words, plus symbols
and abbreviations.

CARE AND HANDLING OF TRANSIS.TORS

Most modern transistors are somewhat immune
from mechanical shock: however, it is alwiays a
good idea to keep them from excessive mechan-
ical shocks, especially the metal-case type (avoid

dropping, etc). \

When cutting transistor leads, use scissor-type
cutting tools (rather than diagonal cutting tools
which use a crimping action). Crimp-type cutting -
tools produce a mechanical shock along the lead
which when transmitted to the semiconductor chip
or material can cause fracture. Consider the
force with which the cut lead flies off the crimp-
type cutting tool and you have a good idea of the
intensity of the equal and opposite force which
acts on the lead going into the device.

It is always a good practice to use a heat-sink
tool on a transistor lead when soldering (use a low-
wattage iron—30-watts or less}. Heat from solder-
ing can cause problems (especially with certain
types of semiconductor devices). Thus, to be sure,
always use a heat-sink on the lead when soldering,
Gripping the lead with long nose pliers between
the solder connection and the case of the device
makes a good heat-sink; or use a tool designed
for such use.

SILICON OR GERMANIUM?

The quickest way to determine if a transistor is
germanium or silicon type, is to check the nor-
mal emitter-base voltage drop. With NPN devices,
if the base is approximately 0.25 volts positive
with respect to the emitter, it is a germanium
type. If the voltage is about 0.65 volts, it is a
silicon type. For PNP devices, the voltage will be
the same value, but opposite in polarity (0.25
volts for germanium and 0.65 for silicon). -

OPERATING CONSIDERATIONS
Before replacing an original-equipment device
with the recommended Archer Type:

(A)
the

Compare the lead or terminal arrangement of
Archer replacement device with the lead or
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terminal arrangement of the original device. If
these arrangements are different, and the original
transistor is a “plug in" type, bend the leads of
the ARCHER device so that the base, emitter and
collector leads will mate with the original tran-
sistor leads. Trim the leads after soldering in place.

CAUTION: Be particularly careful about “pin-
circle” and “in-line” lead break-out type transis-
tors. Often one manufacturer makes a type with
“in-line" leads. while another may make lthe same
type with “pin-circle” configuration. Double-
check both the original and the replacement device

before soldering or plugging in transistors.
BOTTOM VIEW

PIN-CIRCLE IN-LINE

(B) Certain considerations are involved whenever
an original equipment transistor is replaced by one
having a different type 'designation. When an
ARCHER series transistor is used to replace an
original equipment device in an untuned amplifier
stage operating at a low signal level such as the
untuned RF-amplifier (antenna) stage of a radio
receiver, or a low-level AF amplifier stage, it is
generally unnecessary to make any circuit adjust-
ment to assure proper performance of the equip-
ment. However, when a replacement is made in a
tuned RF amplifier stage, it is always advisable to
check the alignment of the associated tuned cir-
cuits to assure proper tracking and to achieve the
required gain without loss of stability.

(C) When replacements are made in stages op-
erating at relatively high power levels, such as
Class A and Class B, AF output stages of automo-
bile radio receivers, phonographs and AF-
amplifier systems, the transistor bias should be
checked and adjusted, if necessary, to protect the
ARCHER replacement transistors against exces-
sive dissipation and to minimize distortion.
Means for making adjustments are generally pro-
vided in the equipment, and the necessary in-
structions are usually given in the equipment
manufacturer's service data.

(D) When installing an ARCHER transistor as a
substitute for an original equipment type in an
FM tuner, TV tuner, or other circuits operating at
frequencies in the VHF or UHF regions, it is

extremely important not to change any of the lead -

lengths or position of the original circuit. Before
removing the original transistor, carefully note
its position with respect to other circuit com-
ponents as well as the lengths and placement

‘
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of the transistor leads, and duplicate these details
as closely as possible with the ARCHER replace-
ment transistor. Failure to observe this precaution
can result in improper tuning or circuit instability.
The same holds true for any replacement of In-
tegrated Circuits, especially in FM radios and TV
Receivers. Failure to observe this precaution can
result in damage in the device. Transistor sub-
stitution in tuned circuits will often require re-
alignment of the circuit.

SILICON VS SELENIUM RECTIFIERS

Silicon rectifiers are inherently more efficient than
selenium or other metallic-oxide type rectifiers.
When a silicon rectifier is used to replace a sele-
nium rectifier in the power supply of a typical line-
operated radio or TV receiver, the silicon rectifier
will frequently deliver higher DC output voltage
than the original device.

In some cases, this higher supply voltage may
improve the performance of the equipment. How-
ever, in many other cases, it may immediately or

eventually damage filter capacitors and/or other

. components which were designed to withstand

only the voltage delivered by the original selenium
rectifier. To prevent such damage, it is generally
advisable to insert a power type resistor in series
with the silicon rectifier either on the input side,
between the AC supply and the rectifier, or on the
output side between the rectifier and the first
filter capacitor. The value of this resistor will
depend on the required reduction in the DC output
voltage and on the DC load current of the equip-
ment. This value may be determined experimen-
tally or calculated from the equation:

E
R=7

where R is the required resistance in ohms,
E the required reduction in DC output voltage
in volts and I the DC load current in amperes.

_The wattage rating of the resistor should be at

least 2 X EI (in no case less than 10 watts).

SOLDERING PRECAUTIONS

Extreme care should always be used in making
solder connections to semiconductors. Momentary
application of excessive heat, or even prolonged
application of a properly heated soldering tool to
a semiconductor lead or terminal, can perma-
nently damage the device. Observe the following
precautions in soldering a semiconductor lead or
terminal:

- 1. Solder as far as possible from the body of
the semiconductor.

2. Never, apply heat or molten solder to a lead
or terminal for longer than 10 seconds or at a point
closer than 1/16 inch to the body of the device.

3. Use a low voltage iron (30 watts or less) spe-
cifically intended for use with transistors or minia-
ture circuit components.



.

4. Keep the surfaces to be soldered clean and
the tip of the soldering tool adequately tinned so
that the connection can be made as quickly as
possible.

5. Always use a heat sink on the lead when
soldering. Gripping the lead or terminal with long-
nose pliers between the solder connection and
case or body allows the pliers to act as a heat sink,
conducting heat away from the internal elements
of the device. :

ABOUT CASE DIMENSIONS

In some instances, the case of an ARCHER Semi-
conductor may be slightly taller or thicker than
that of the original device or have a slightly
different shape, particularly if the original device
is a foreign type not made to U.S.A. EIA (JEDEC)
standards. These mechanical differences should
not affect the performance of the equipment in
which the replacement is made and normally will
not prevent or complicate the installation of the
ARCHER replacement device.

You should realize that cross-reference substi-
tution listings are created based on electrical pa-
rameters (not necessarily on mechanical size or
type). Thus, when you make substitutions based
on our listings, check for physical/mechanical
compatibility. If space is limited, it would be a
good idea to check physical dimensions as well
as electrical specs before making substitution.

GENERAL PRECAUTIONS
ARCHER transistor and ARCHEE semiconductors
should not be inserted or withdrawn from circuits
with the power on, because transient currents may
cause permanent damage to the device. In some
cases ARCHER semiconductors are in metal cans
and thus could possibly become shock hazards if
they are allowed to operate at a voltage appreci-
~ably above or below ground potential.

For the most effective protection, a power tran-
sistor should be operated with an adequate heat
sink and with the lowest value of resistance or im-
pedance in the emitter-to-base circuit consistent
with driving signal considerations. The transistor
should be protected against extremely high col-
lector voltage pulses which may be generated
when the device is operated with inductive loads
particularly when current transients are present.

When replacing a power transistor or rectifier
which is attached to the equipment chassis, or to
a special heat sink, observe the following pre-
caulions:

A. In the case of oxide coated metal washers
or wafers, which are frequently used as electrical
insulators between the cases of power transistors
and the chassis or heat sink, it is important
not to scratch, chip or otherwise damage the oxide
surface.

B. When installing an ARCHER power transistor,
where a mica or oxide coated metal washer was

used to insulate the case of the original device
electrically from the case, apply a thin coating of
Heat Sink Compound (Radio Shack Number 276-
1372) between the washer and the chassis or heat
sink.
TESTING A TRANSISTOR

Before replacing a transistor you want to be sure
it needs to be replaced. Always check the entire
circuitry to be sure the transistor requires replace-
ment.

The best method for checking transistors is to
use a good transistor checker (dynamic in-circuit
and out-of-circuit type). However, a sensitive
VOM can give you a good indication of the quality
of the device.

I. In-Circuit Testing

A. First, check to see if the emitter-base junction
is forward-biased. An NPN transistor should
show the base 0.2 to 0.65 volts positive with
respect to the emitter (approximately 0.25
volts for a germanium type and 0.6 volts for
silicon). A PNP transistor should show the
base 0.2 to 0.65 volts negative with respect
to the emitter (0.25 volts for germanium and
0.6 volts for silicon).

B. Check to see if the device is functioning as an
amplifier. Short the emitter-base junction to
remove forward bias. Voltage at the collector
lead should rise to approximately the potential
of the collector supply buss line. Any differ-
ence is caused by Ices (collector-to-base
leakage current). The closer the collector
voltage approaches the buss line, the lower
Icks is and the better the transistor.

Il. Out-ot-Circuit Testing

Again, for the best indication of transistor quality,
use a good transistor checker. However, an ohm-
meter can be used as described here. '

Before using the ohmmeter, find out which po-
larity of the internal ohmmeter battery is con-
nected to which test lead (not all ohmmeters have
the + battery polarity connected to the red lead
and the - battery polarity connected to the black
lead). To determine the polarity of the leads when
using the ohmmeter function, use an external volt-
meter or study the schematic of your VOM.

Also, remember that in most transistor circuits
you are dealing with low voltages and currents
(in some cases, very low).. Therefore, NEVER uge

"RX1 scale (extensive currents can flow through
“a junction, permanently damaging the transistor).

It is best to determine the maximum amount of
current available in each resistance range before
using an ohmmeter for testing semiconductor
junctions.

After you have evaluated your VOM for the above
and are sure you will not damage a transistor
(with excessive current or voltage in any given
ohmmeter range), proceed as follows:




A. Small  Signal PNP Germanium Transistors

1. Connect the positive lead of your ohm-

meter to the emitter. Connect the negative

lead to the base. You should read 200-500
ohms.

2. Connect the negative lead to the collector.
You should read 10K-100K. Shorting col-
lector base, the resistance should de-
crease.

B. Small Signal NPN Germanium Transistors

Reverse the polarity of the leads; the read-.

ings should be approximately the same.

C. Power PNP Germanium Transistors

1. Connect the positive lead to the emitter.
Connec! the negative lead to the base. The
reading should be 35-50 ohms.

9. Connect the negative lead to the collector.
‘The reading should be several hundred ohms.
Shorting collector to base, the resistance
should decrease.

D. Power NPN Germanium Transistors
Reverse the polarity of the leads; the reading
should be approximately the same.

E. Small Signal PNP Silicon Transistors
1- Connect the positive lead to the emitter.
Connec! the negative lead to the base. The
reading should be 1K-3K.
2. Connec! the negative lead to the collector.
The reading should be very high (may show
as an “open”).

F. Small Signal NPN Silicon Transistors
Reverse the polarity of the leads; the readings
should be approximately the same.

G. Power PNP Silicon Transistors

1. Connect the positive lead to the emitter.
Connect the negative lead to the base. The
reading should be 200-1K.

9. Connect the negative lead to the collector.
The reading should be about 1 megohm or
more.

H. Power NPN Silicon Transistors
Reverse the polarity of the leads; the readings
should be approximately the same.

The resistance readings noted above can only
be approximate; as long as you obtain somewhat
proportionate readings (emitter-base readings as
compared to emitter-collector), you can safely
assume the transistor is OK.

HANDLING OF INTEGRATED CIRCUITS

Because MOS devices have extremely high input
resistance, they are susceptible to damage when
exposed to static electrical charges (even electri-
cal charges that normally build up on the human
body can cause damage). To avoid possible dam-
age to the devices during handling, testing, or
actual operation, the following procedures shoud
be observed:

1. Except when being tested or in actual op-
eration, the leads of devices should be in contact
with a conductive material, to avoid build-up of
static charge.

9. Soldering iron tips, tools, metal parts of fix-
tures and handling facilities should be grounded.

3 Transien! voltages may cause permanent
damage to the device if it is removed, or inserted,
with the power on.

4. Do not apply signals to the inputs with the
power supply off.

5. All unused input leads must be connected to
either Vss or Vbn whichever is appropriate for the
logic circuit involved.

1

DIODES AND RECTIFIERS
GENERAL PURPOSE DIODES RATINGS @ 25°C

ZENER DIODES—1 Watt

Catalog PIV (min) It Ir (max) @ Vr Vi (max) @ It Case
Number v A uA___ ____\L o _gyl_e_
276-1101 50 1.0 10 1.6 DO41
276-1102 200 1.0 10 1.6 DO41
276-1103 400 1.0 10 1.6 DO41
276-1104 600 1.0 10 16 DO41
276-1114 1000 2.5 200 1.0 Alvm
276-1122 75 .010 .25 1 A1l
276-1123 60 .085 15 1 A1
276-1141 50 3.0 500 1.2 A3q
276-1142 100 3.0 500 1.2 A3q
276-1143 200 3.0 500 1.2 A3q
276-1144 400 3.0 500 1.2 A3q

Catalog vz Iz Zz@ 1z Case
Number Volts + 15% @ mA ohms max Style
276-561 6.2 41 2 A1l ay
276-562 9.1 25 7 A1l ay
276-563 12.0 21 ] A1l ay
276-564 15.0 17 14 A1l ay

BRIDGE RECTIFIERS

Catalog PIV (min) It (max) . Case
Number v Style
276-1146 50 4 M532a

276-1151 50 2 M548
276-11562 100 2 M548
276-1171 100 4 M532a
276-1172 200 4 M532a
276-1173 400 4 M532a
276-1180 50 6 M532a




TRANSISTORS

BIPOLAR

Direct Power Diss, ty lcBo
Catalog Commercial @ 25°C  Typical VcBo VCeEo VeBo Ic Ig hFE  @Vcg @Ic |atmax Case
Number Equivalent Mat. Appli, Polarity  Free Air MHz v v v Max Max v m Vcg  style
276-2001  2N1304 150mwW 5 25 25 25  300mA 150 1 10 BuA  TOS
276-2002  2SD187 N 200mw - 25 et 150mA 150 15 30 15uA  TO1
276-2003  2SA221 PNP  S0mW ' s0 A= s . mA 75 6 1. 12uA  TO44
276-2004  2SB22/0RN ' G > A70mwW - — BB S o5 7EmA 95 15 130 1S5uA  TO1
276-2005 = 2SB22/YEL " G . G. 150mW. - 25 = 15  200mA 185 1580 15uA TO1
276-2006 28B407 G 30w 0.35 30 30 10 7A . 80 1.5 1A 500uA TO3
276-2007  2N1305 G 150mw 5 30 - 25 300mA 130 1 10 6uA  TOS
276-2008  SE7056 S V. 1w 50 300 300 7 30mA 40 20 30  100nA TO92+
276-2009 MPS2222A4 S GP. NPN  500mw 300 75 40 6 800mA 50 10 1 *0nA TO92
276-2010 PN2484 S LL NPN 360mw 15 60 60 6 50mA 250 5 1 “0nA TO92
276-2011  MPS918 S RFIF NPN  200mw 600 30 15513 50mA 20 1 3 40nA TO92
276-2012 MPSA42 S HV. NPN . 800mW 30 300 300 7 150mA 35 25 30 £o0nA TO92
276-2013  2NS210 S  GP. NPN 350mw 30 50 50 45  50mA 250 5 1 8nA TO92
276-2014  MPS3704 S GP.  NAN 360mwW 100 50 30 5 800mA 100 2 50 100nA TOQ2
276-2015  TI386 S RFAF NPN 250mw 600 30 20 4 50mA 40 10 2. 100nA TO92
276-2016  MPS3904 8 8 NPN  350mw 300 680 0 s 200mA 100 10 1 SDnA TO92
2762017  TIP31 s P NPN 40w 3 40 40 5 3A 1A 10-50 4 3A  300uA TO220
276-2018  TIP29 s P 40W 3 40 40 5 1A 400M 15 4 1A 300uA TO220
276-2019  TIP33 s P 0w 3 40 40 5 10A 3A 20 4 3A  700uA TO220
276-2020  TIP3055 S P 90w < 100 70 7 15A 7A 20 4 4A  1mA  TO220
276-2021 MPS3640 S R - 350mW 500 SRR T 80mA - 30 03 10 1enA ToO92
276-2022  2N5087 s . 350mW. . 40 50 50 3 50mA 250 5 1. 50nA TO92
276-2023  MPS2907 s 400mW. 200 60 0 5 600mA 50 10 1 20nA TO82
276-2024 MPS3702 s 360mwW 100 40 25 5 200mA 60 5 50 O05uA TO92
276-2025  TIP32 8 NP 40W 3 40 46 5 3A 1A 1050 4 3A  200uA TO220
276-2026  TIP30 S P PNP 40w 3 40 4 5 1A 400M 15 4 1A 300uA TO220
276-2027 MJE34 S P. PNP  gow 3 40 40 5 10A 3A 20-100 4 3A  200uA TO220
276-2030  2N3053 s P NPN 1w 100 60 40 5 700mA 50 10 150 —  TO92+
276-2031  MPS3565 S GP. NPN 200mw 40 30 25 6 50mA 120 5 1 50nA  TO92
276-2032  MPS3638 S __RF/AF PNP  600mW 100 25 25 4 500mA 30 3 10 10nA TO92
276-2033  MPS3704 S ° S ., NPN  350mw 200 60 30 5 500mA 100 10 150 50nA  TO92
276-2034  MPS3906 S S PNP 350mw 250 40 40 5 200MmA 100 10 1 - 50nA TO92
276-2038  2N3866 S o ONPNw 5000 B0 300 35 . 400mA 100 5 50 100uA  TO39
276-2039  2N6569 '8 NP 100W RS 40 5 12A 5A 100 4 1A —  TO3
276-2040  2N6594 s PNP 100w 15 45 40 5 12A 5A 100 4 1A —  TO3
276-2041 2N 3055 S 115w 25 100 60 7 15A 7A 50 4 1A — TO3
276-2042  2N6576 s 120w — 60 60 7 15A 25A 20,000 3 4A —  To3
276-2043  MJ2955 s P PNP 150w 4 100 60 7 15A 7A 70 10 5 — TO3
NOTE: All ratings given are for 25°C except where otherwise noted. AFPPLICATION:
MATERIAL: S—Swtich L.L.—iLow Level RF—RF power

S—Silicon; G—Germarium

FIELD EFFECT

G.P.—General purpose

P—Power amp/switch

dts

mhos Case

mw (max) A([nax)_ -nlin/max_ §tyle

Max,

Direct N P Power Vdss Vgss
Catalog Commercial Circuit Chan- Chan- Diss. v v
Number Equivalent Application nel nel
276-2028 2N3821  small signal VHF mixer and AMP X 330 50 50
276-2035 2N3819  smail signal general purpose X 360 25 25
276-2036 2N3823 RF Amp to 200 MHz X 300 30 30
276-2037 2N5460 general purpose smali signal X 310 40
NOTE: All parameters are at 25°C.
UNIJUNCTION
Catalog Direct Comm. Max Powar "sg n VEB1 VoB1 ip Case
Number Equivalent Diss. {(max) (max) (sa_t) {min) _(_max) Style
276-2029 MU4891 360mw 9.1K 082 4.0v 3.0v 5.0uA X55

1.5m/4.5m TO92
2.0n/6.5m T092
3.5m/6.5m TO72

1.0m/4.0m TO92

H.V.—High voltage



DISPLAY AND OPTOELECTRONIC DEVICES

LED

py Byl LIGHT EMITTING DIODE

+276-040 -

GENERAL DESCRIPTION

Thise devices ae large area light sources which contain diffusing particles
i the plashe encapsulant. When the device on "N, il appears as a large,
<ol light souree, making il ideally suited for fronl panel applications.

FEATURES

e I'he 276-040 LED (light emitting diode) is contained ina black case, giving
excedlent contrast when “ON".

e The 276-026 is a red LED Lamp with a frosted diffused lens.

APPLICATIONS

e Pilol knnps » Indicator famps
e Oplical coupling

RADIANT CHARACTERISTICS IF=20mA (25°C) (276-026)

LmROUS TOEOTSTEY et e e 0.3 med
LU US FHIX et s st 10000 1.35 mlumen
Wi elenglh @ Peink oo 850 nM
Speatral Line WIAIH e .25 nM
Rise i Fall TIE e 10 ns
Angle of Tl IERSILY s 35 degrees

Angle of 0.1 lnt(nsnvﬁ degrees

ABSOLUTE MAXIMUM RATINGS

Forwardh 10 CUPPERT oo 50 mA
Reverse Voltage (276-026) ... ...3 Volis
Reverst VOILage [276-030) it 4 Volis

Power Dissipation-Derate 1.3 W/ above 28%0 e 100 mW
Sroraee TEMPETaLUIe e ...-40°C to 100°C
Operating Temperature. ... ...-40°C to 100°C
Roelative TTUmidity @ 6500 e e s o g 98%

solder Temperature [or 5 secunds 250°C @ 0.1” from Sealing Plane

PIN CONNECTION

BOTTOM VIEW

OPEN —_

v N
ANOOE CATHOOE

Al Leads Electrically Isotated From Case.

276-041
276-047

GENERAL DESCRIPTION

These devices are Jumbo LED's with diffused lens, IC sompatable-gallium
arsenide phosphide [GaAs) solid state devices. The 276-041 is a red LED
lamp. ‘

LIGHT EMITTING DIODE

APPLICATIONS

e Dilol lamps
o Indicator lamps
o Optical coupling

OPERATING SPECIFICATIONS (TA @ 25°C)

Forwiarth VOLEE e 1.75 V [typ)
Iicht Intensity @20 mA P PP 1.0 mcd (typ)
Lead Temperature (Soldering, 5 TS [OOSR PP P L 260°C

ABSOLUTE MAXIMUM RATINGS (TA @ 25°C)

Forward de current. YUNORRU— 70 mA
Ry erse vollage

Poaver dissipation

PIN CONNECTION

BOTTOM VIEW

ANODE CATHODE
\




LED DISPLAY AND OPTOELECTRONI_C DEVICES

LIGHT EMITTING DIODE 276-042

GENERAL DESCRIPTION

Subminiature, red LED lamp with a diffused lens. Emits bright light
with solid state reliability: is compatible with most TTL and DL Gircuits,

PIN CONNECTION

APPLICATIONS

® Visual indicators BOTTOM ViEW

® Built in diagnostics —
ANGDE w,CATHOOE
o o

OPERATING SPECIFICATIONS

Forward Voltage ...
Reverse Current

A0 A

276-053
276-062
276-1210

0.3” SOLID STATE SEVEN SEGMENT DISPLAY

. 276-1211

GENERAL DESCRIPTION

The 276-053 and 276-1216 are common anode LED numeric displays. The l PIN CONNECTION
276-062 and 276-1211 are common cathode LED numeric displays. The
large 0.3” hign character size generates a bright, continuously uniform 7
segment display. Designed for viewing distances of up to 10 feet, this single
digit display has been human enginerred to provide a high contrast ratio
and wide viewing angle.

TOV VIEW

FEATURES

® Fits 14 Pin 1P Sockel

¢ Excellent Character Appearance - Continuous Uniform Segmentss Wide
Viewing Angle: High Contrast

® [C Compatibie - 1.6 V per Segment

¢ Standard 0.37 DIP Lead ( onfiguration; PC Board or Standard
Socket Mountable

® Cittegorized tor Luminous Intensity - Assures Uniformity of Light
Output from Unit to Unit within o Single Category

275-033 anck 276-1210 276-GE2 ang 275-121"

COMMON ANODE COMMON CATHODE
[ew] Fonemion | (B +vimeron
APPLICATIDNS s [ catHonE 5 *] T ANGDE A '
- . - . v g 2 | CATHODE { 2 ANODF ¢+ .
® Electronic Calenlators ® Credit card verifiers | 3| anooe P, 3| gamooe
e TVe ® Diuital ¢locks U5 | o ein s | NO PN
Vs Digital clocks l G B o £ onta
. 10% THO! { Al o
® Radios ; 227303? 8 | ANODE g
I 9 NO COMNECTION 9 , NO CONNECTION
10 CATHOLE 10 ANODE ¢
|| cn:oesg i 1; ‘ ::«\o;)lsg 1
12 NO PIN T C
RADIANT CHARACTERISTICS (IF=20mA}) TA=25°C 13 | catHooe b 1% | ANooe s
L tawooe " ° ] [ 15 ARG
Luminous Intensity.. 2230 ped !
Wavelength (Peak). oo 633 nM\ ALTERNATE | AUTERNATE
CONNECTION ! CONNECTION
PIN FUNCTION | ynaTion
ABSOLUTE MAXIMUM RATINGS 0 e | 2 !
2 ANQODE , A a3
s i . 3 | catHope. | ans
Power Dissipation T = 25°(; 460 mw ¢ | Samnaose Plitgs
Operating Temperature Range oo -20°C to 85°(; 0 || | [ §
e s T 0 N Y 909> mOr" 1 X O
Storage ']f?mpumtu‘n. R:mgv. ........................ _ s o 20°C 19 85°(; 18| el | P l NoteTy .
Average Forward Current Seament or Dacimal Py, I'A =25°C........... 25 mA B || A 1§ |
Peak Forward Current/Segment or Decimal Pt. Tp = 25°C (Pu'se Duration | 2 | zatnooes Phoa
SO0 US] i oo 150 mA L'3 | NO PN i




DISPLAY AND OPTOELECTRONIC DEVICES

LED

SELENIUM SOLAR CELL

276-056
276-066

GENERAL DESCRIPTION

These devices are single digit numeric displays. They are compatible with
bipolar and MOS IC's. They provide fast switching - excellent for multi-
plexing - and the 0.6 inch character height provides a viewing distance up
o 25 feel. The 276-056 is common anode. The 276-066 is common cathode.

APPLICATIONS

e Digital clocks e Panel meters e TV channel indicators
e Elevator floor indicators e Calculators

ABSOLUTE MAXIMUM RATINGS

Power Dissipation TA = 25°C ccimmimnersermsmmsinims st 960mW
Power Derate Factor from 25°%C ... -6.6 mW/°C
Storage and Operating Temperature........ ..0°C to 85°C
DC Current/Segment or DP, TA = 25%C i 30 mA
Average Current/Segment or DP, TA = 25°C.ene. ...25 mA
Peak Current/Segment or DP, TA = 25%Cnmmnemnne: 250 mA
Reverse Voltage/Segment .o it 6.0V
Solder Temperature 1/16” below Seating Plane, ts5 seconds......ccccuveees 240°C

TYPICAL CHARACTERISTICS

Light Intensity vs Forward Current vs
Ambient Temperature Forward Voltage
S 105 A seaments | | ||
e PULSED 0.7ms _l ]
7 i cvscwen AR
- H
z G l_m-/.lnuw cy 1 _l
@ L4 l_
g £ o0t -
2 L ool N
¢ i I B
A ] g :o¥ - + 1 l
o | o
[ 2 15 T +— }——1
ol T I _J F 1
-50 -25 o 25 50 75 100 [ 15 20 25 30 35 40 45 5.0
T-TEMPERATURE (°C) 2 FORWARD VOLTAGE OF SEGMENTS V)

PIN CONNECTION

TOP

VIEW

0.6” SEVEN SEGMENT NUMERIC DISPLAY

1171

Jd

|

|

15

s 14

™1 e c 3

N Y A —

7 12

dp d
[]
9
278-058 276-0686

PiN FUNCTION PIN FUNCTION
1 NO PIN 1 NO PIN
2 CATHODE - » 2 ANODE - 8
3 CATHODE - { .3 ANODE - {
4 ANODE 4 CATHDDE
5 CATHODE - ¢ 5 NODE - e
[ ANODE 6 CATHODE
7 CATHODE - dp 7 ANODE - dp
L] NO PIN L] NO PIN
9 NO PIN 9 NO PIN
10 NO PIN 10 NO PIN
1 CATHODE - d 1" ANODE - d
12 ANOOI 12 CATHODE'
13 CATHODE - ¢ 13 ANODE - ¢
14 CATHODE - g 14 ANODE -9
15 CATHODE - b 15 ANODE - b
18 NO _PiN 168 O PII
17 ANOOE 17 CATHODE
18 NO PIN 18 NO PI

*Common redundant anodes

*Common‘redundant cathodes.

276-115 SELENIUM SOLAR CELL
GENERAL DESCRIPTION

The selenium solar cell is a device that can change the energy of the sun
into electrical energy for use in your electronic projects. Il can be used in
place of the battery or it can be used as a light sensor. It produces .5 V at
6 ma in strong sunlight which is enough to power small radios and oscil-
lator circuils. The unit is sensitive to the same range of light as the human
eye.

FEATURES

@ DD ITIEI STOTIS conevrereviveeresiseeneosechmse s s s n s st e 1-172" x 1-1/8"
© SEMSTIIVE ALBH cooverreroerirriseniiae et ass et su st st 1.875 in.
o Lead Type . .. Flexible wire

® Weighl e T T SO T PO P PP POTOPPOOPPPPPRTPRPIEID 1.5 gms.

PHOTOELECTRIC CHARACTERISTICS

Max. Voltage Qutput....... e 5V
Max. Current OUEPUL ..ot ...6 ma
Output at 100 Lux (3K JOAA) 1o 50 uA
Output at 500 Lux (3K 1Y T2 [ PN R R 90 uA
Peak Spectral Response e 9,500 Angstroms

CONNECTION

10




CADMIUM SULPHIDE PHOTOCELL
SILICON SOLAR CELL
PHOTOTRANSISTOR DISPLAY AND OPTOELECTRONIC DEVICES

CADMIUM SULPHIDE PHOTOCELL 276-116

GENERAL DESCRIPTION
A cadmium sulphide photo cell is a light variable resistor which is most PIN CONNECTION
sensitive in the green to yellow portion of the light spectrum. With it
you can use light to control many electronic devices. Max. resistance

BOYTOM VIEW

-5 meg., min. resistance 100 ohms, max. voltage 170 V, max. wattage .2

watts, rugged epoxy case.

APPLICATIONS

® Night light ® Light contro! ® Burglar alarm ® Relay

FEATURES

® Shape.....cevoivirinereenrn, e Round

® Sensitive Area.. ....07 sq. in 4y
DAL 1.56 gms. / /
® Resistance at 1 Ftc (2870°K) .....covreeooconvero 1.7k Ohms . 40% g
* Typical Resistance 100 Ftc (2870°K) .....ooooeveerrerroornr oo 100 Ohms ¢ !
® Resistance Dark Minimum (1T Minute).coveeeviiveee o 0.5 Megohms U
ABSOLUTE MAXIMUM RATINGS

Max. Applied Voltage (ae or AC) ittt e, 170 V peak

Max. Power dissipation at 25°C....... ... e 2 Watts

Power derating..........c..coocooommvvccommmmoomoer o Linearly to 0 @ 75°C

Operating Temp. range ............ et s e or s s ens -40%C to 75°C

SILICON SOLAR CELL 276-120

276-128

GENERAL DESCRIPTION

The silicon solar cell is a device that can change the energy of the sun into
electrical energy for use in your electronic projects. It can be used in place
of a battery, or it can be used as a light sensor.

APPLICATIONS

® Solar-powered battery charger e Power Radio Circuits
® Use several in series or parallel for added power.
FEATURES

® Dimensions (276-120) .......coo.ovovouoveeoeoooo
¢ Dimensions (276-128)

PHOTOELECTRIC CHARACTERISTICS

Max Voltage output....c....c.vvveeeceeereceecssoooooeee oo 0.5V
Max Current output (276-120)..... ..100mA
Max Current output (276-128) ovvvooeieeeeeee oo ...60mA

SILICON PHOTOTRANSISTOR 276-130
GENERAL DESCRIPTION PIN CONNECTION

The 3 terminal phototransistor has exceptionally stable characterist'cs
and high illumination sensitivity. The electrically connected base lead
increases its applicability to various circuit designs. It features low leak- BOTFOMAVIEW)
age, low power, requirements, TTL/DTL compatibility, a large range of )

sensitivities and minimal response time. mAse
ABSOLUTE MAXIMUM RATINGS emTer — O O~ covtecron /
Maximum Temperatures/Humidity g
SOrage TeMPErature ..............ccceussmrnescreoreeoreessoosooooo -55°C to 100°C
Operating JunGtion Temperature ... ... -55°C to 85°C
Relative Humidity at Temperature..........co.cc.............on.. . 98% at 65°C
Maximum Power Dissipation
Total Dissipation at 25°C Case Temperature ............oocvvomrrovov 200 mW AASE

at 25°C Ambient Temperature...................... 100 mW
Maximum Voltages 7
VcBO Collector to Base Voltage ..o /)
VCEOQ Collector to Emitter Sustaining Voltage EMITTER cotiecron
Maximum Current
I Collector Current .........cc.ocovevcccevccicccmmmnesecvocs 25 MA  Tho base lead In for testing only, it is not sed in normal pplications.




LASCR
CLOCK DISPLAY

DISPLAY AND OPTOELECTRONIC DEVICES ‘
EEIEITE 1.6 AMP LIGHT ACTIVATED SILICON
CONTROLLED RECTIFIER (LASCR)

GENERAL DESCRIPTION

The Light Activated Silicon Rectifier (LASCR) is sensitive to both visible

and invisible light; light sensitivity up to 200 ft. candles. PIN CONNECTION

APPLICATIONS SO TONVIEW
e On time Switch ® Optical switch ® Counting Circuits ® Delay Circuits eare
e Phase Control
CATHODE ] ANODE

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage.......c.cooeienrene
Maximum End Current ...
Light Sensitivity ....cocooceee -
Gate Firing CUITENL ....oooiecneiinsmimmersisnsesensssniensnnies e 30 pA

276-1201 CLOCK DISPLAY BOARD

276-1202

4-.5" Digits with Colon

GENERAL DESCRIPTION

PIN CONNECTION

located between digits 2 and 3.
digits, for hours and minutes,

These devices 276-1201, 276-1202 are a 24 hour clock display with colon

This is a direct drive display consisting of 4
separated by a colon. It also has AM/PM

TOP VIEW
AM/PM INDICATOR

COLON
3\

O

indicator in the upper left hand corner.

ABSOLUTE MAXIMUM RATINGS -I Ie I I o I I I I
ELECTRICAL DATA . —_— b e [
Segment Light INtensity .o 100 - .250 mcd (min - typ)

S zowen-n) TITTTITTTITTTELITVITEIIOIIIIT

..... 3.0 - 8.0 V (min - typ)
....................... +33% (min)

...... 20 mA (max)
............... 660 nm (typical)

Reverse Voltage......ccocveiienee
Intensity Matching
Current per segm....
Peak wave length. .

PIN FUNCTION

276-1201 276-1202
Pin No| _ Electrical Connection _||Pin No| Electrical Counection Pin No| Electrical Connectian || Pin No Electrical Connection
1 |AM/PM Indicator Cathode]| 17 |Cathode F Digit 4 1 |AM/PM Indicator Anode 17 |Anode F Digit 4
2 {Cathode F Digit 1 18 E 2 |Anode F Digit 1 18 E
3 E " 19 D 3 E 19 D
4 D 20 C 4 D 20. (&
5 C 21 G 5 C 21 G
6 G 22 B 6 G 22 B
7 B 23 A 4 7 B 23 A 4
8 A 17 24 F 5 8 A 1 24 F 5
9 F 2 25 E 9 F 2 25 E
10 E 26 D 10 E 26 D
11 D 27 C 11 D 27 C
12 C 28 G 12 C 28 G
13 G 29 B 13 G 29 B
14 B 30 |Cathode A Digit 5 14 B 30 |Anode A Digit 5
15 |Cathode A Digit 2 31 |Common Anode 15 |Anode A Digit 2 31 |Common Cathode
16 |Cathode Colon Digit 3 16 |Anode Colon Digit 3

12



CLOCK MODULE

DISPLAY AND OPTOELECTRONIC DEVICES

GENERAL DESCRIPTION

Electronic Clock Module combines a m
circuit, 4-digit 0.5” LED display,
components on a single printed
clock movement. The user need
construct a pretested digital cloc
instrument panel clocks. Timekeep:ing
Direct (non-multiplexedi LED drive

FEATURES
® Bright 4-digit 0.5” LED display

setting is made easy through use of "Fast’

LED DISPLAY DIGITAL E
CLOCK MODULE

ma
el

LECTRONIC

PIN CONNECTION

onalithic MOS-LS! integrated clock
power supply and other associated discrete
circuit board to form a complete electronic
add only a transformer and switches to
k for application in clock-radios, alarm or
y be from 50 or 60 Hz inputs.
iminates Rf interference. Time
and “Slow" scanning controls.

“PM
INDICATOR

®

Brightness control capability

ALARM "ON"
NDICATOR
i ’

K.

ke AT T e X RO AT AT o0
16141210 8 6 4 2

vj LED CONTROL

21 19 17 15 13 11 g 7 5 31
¢ Complete—add only transformer ® “Sleep” and "“snooze" timers g;;gaaggg;fgggg;géggg;::
and switches ¢ Alarm "on" and PM indicators 2 B2 8 83z 52zt
. . . . -458 S 3
¢ Alarm clock and clock-radio versions ® Direct drive—no RF] 2 ST é;g EREES
® 12 hour display format ® Fast and slow set controls H N 3z o 2t 3
® 50 or 80 Hz operation ¢ Low cost, compact design 8 235 ¢
. R EE
® Power failure indication I
® Clock-radio timers . ® Alarm clocks ® TV-stereo timers
¢ Instrument panel clocks ® Desk clocks
R8 - ———
ALARM ON 100Q ALARM CN
or = ———— \
. a i
E | 4 Ty T
i 2y
QAT OFF — ALARm OFF *‘h ~P—¢ 101RS
1 { c [
|
5ALARM OISPLAY/SNOOZE | ALARM/SNDOZE it
| Sow seT = T |
O — sLow Fe— 4
P i a o
:;:sv SET (- ] 2y
1 | c i 1 HR
SLEEP DISPLAY 4 )
¢? - SLEEP/SEC ;,
| | L] >
12K | { P
24 SECONDS DISPLAY L Ll
I Ves | vss { L] »t 3
¢r TYPE (1 OF 28) = YcoLon 7
o 12 !
Do [Ves-arpem. s i
¢' n 0 R3 470 la oy
& BRIGHTNE SS 12k [ Tl LY
v’ 1 L I‘ N1 10MN
b
HOLD, ld =
———— 50/60 Hz INPUT |
T2 l! .|
i R4 ca | P X
! ™ 0.00% yF 3 Voo ﬁ“ﬂﬁ
i CR1 5OV $ Pt
Vo » la
15

1 MiN

NOTFS

1 OPTIONAL COMPONENTS
2 JUMPER PINS 16 AND 17 FOR
50 Hz INPUT

— »
- |6 >
HSOISOH!SELECT L I': ﬂ
l vss ves| [0 g »
Vss ; le o |
= = | -
— . |
e ls o {
4
REF |
o =
29K crReY
[+2}
N
! | 1
T 0
S e —— -
I
RS |
| Rl CR5 '
i 1
| - 2’_1N9I4‘
EE z2 !
[ Igl qf )
5 33 23 !
. :
2 Vsee re---
1 .
J} g| Wwote e Qe F -
—————— o aRils R, G S
2 17 16 12 9 10 B n
SEE NOTE 2
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CLOCK

MODULE

DISPLAY AND OPTOELECTRIC DEVICES

FUNCTIONAL DESCRIPTION

Display Modes
The 277-1001 provides four basic selectable display modes: These are sum-
marized in Table L.

Colon: The display is furnished with a colon which flashes at a 1 Hz rate.
If a fixed colon is desired, remove ]2 and install R3 (47Q) shown in
component location diagram.

Alarm “ON” Indicator: Setting the alarm switch to “on” lights a dot in the
lower right hand corner of the display.

AM/PM Indicator: PM time indication is given by a dot in the upper left
hand corner of the display. Indication applies for both time and alarm
display modes.

Power Failure Indication: Power failure is indicated by the entire display
flashing at 1 Hz rate. Contact to either the FAST or SLOW time set control
cancels this indication.

Zero Blanking: Zeroes appearing in the first digit are blanked.

Control Functions

Setting of Time, Alarm Time, Seconds and Sleep Timer registers is accom-
plished by selecting the appropriate display mode and simultaneously con-
tacting one or both of the FAST and SLOW time setting switches. This is
summarized in Table II.

Alarm On/Off Switch: The Alarm On/Off switch is an SPDT switch—the
“ON" position lights the alarm set indicator; the "OFF" position disables
the alarm output latch and silences the alarm. The alarm output will con-
tinue for 58 minutes unless cancelled by the Alarm On/Off switch or inhibited
by the Alarm Display/Snooze button.

Alarm Display/Snooze Button: This momentary switch has four functions:
displays the alarm time; enables setting of alarm time (in conjunction with
fast or slow-set switches); cancels the Sleep (Radio) output; and inhibits
the alarm output for a period of between 8 and 8 minutes (Snooze function).
The Snooze alarm feature may be used repeatedly during the 59 minute
alarm enable period.

Sleep Display/Timer Button: A momentary contact displays the time re-
maining in the sleep register and enables programming the desired sleep
time by simultaneously using the Fast or Slow buttons, as shown in Table
1. The Sleep (Radio) output is latched on for the interval progra‘mmed,
which may be up to 59 minutes. The Sleep output may be cancelled by
momentarily contacting the Alarm Display/Snooze button. Resetting the
time-of-day will decrement the Sleep Timer, which will not recycle past 00.
Brightness Control: A fixed 12K brightness control resistor is installed for
minimum display brightness for night viewing. Maximum display brightness
is obtained by placing a short between pins 7 and 14. This can be accom-
plished by addition of an external SPST switch or the insertion of a 10KQ
Pot for variable control of brightness.

Options

Sleep (Radio). If a radio or appliance turn on switch is desired, resistor
Rg (680 Q) and transistor Q2 can be mounted as shown on component lo-
cation diagram.

Alarm: If a radio alarm is desired, resistor R10 (5.6K), transistor Q3, and
diode CR5 can be mounted as shown on the component location diagram.

NOTE

Certain outputs of the 277-1001 module are directly connected to MOS
device inputs. Normal precautions taken for handling of MOS. devices
should be applied to the handling of this module.

ABSOLUTE MAXIMUM RATINGS

Voltage—Pins 15 to 13... .20 Vrms
Voltage—Pins 1, 2 10 13 ity 7.0 Vrms
Voltage—Pins 8 to 13.... +0.3 to -26Vp¢
Voltage—Pins 8, 10 to 9.......... 30 Vpc
Operating Temperature T T LSO PR R R -25° to +60°
Storage Temperature Range ......commnseiierienrees ... -65°C to +85°C
Lead Temperature (Soldering, 10 SECOMNAS) rererrerrerrmesrmsmsminnensessnssesniisases 300°C

TYPICAL APPLICATION

Digital Alarm Clock

BRIGHTNESS CONTROL

SLOW SET
FAST SET

SLEEP DISPLAY
ECONDS DISPLAY

O———@ ALARM DISPLAY/SNOOZE

s1
oFF \o——w ALARM SELECT
.

|
|
5

ON

4
6
1]

Az |

—
|
|
|
Vo

273-1520
TRANSFORMER

NO 010VH
82 S 2]
B Om P9 P \
< .
£ £ ‘3;‘0\
: 3 I
>a >3 w804
e N zZw=®
-2 w® Caodw
i,>2
[ 4 5;x5
AAA AAS 0L03
~ oLy 2
= JE0e
< 4
9 Zxl<«
q cRcoe
> = o
= Ew%z
I SR
(=1
(=4
o

.

Vss
=
x
&4
g

1L

il

O
i
o

1Nd1lN0 WHVYIVY ! "‘

HOLIMS
WHVYIVY

50

R
!
b '1_[_"\ } HOLIMS '{'é}'
T I oiavy
L b-
| l
I |‘

>¥

2

60(50) Hz

TO RADIO
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CLOCK MODULE

DISPLAY AND OPTOELECTRONIC DEVICES

COMPONENT LOCATION

COMPONENT SIDE VIEW

RS
(REF) Q2 R9

SEE NOTE

CR4
Rairee  OLIER D) o
a R6
C4
R8 o R4 CR1 R7
Qe -06 sIDe

OPTIONAL COMPONENT
MOUNTING

WITH OPTIONAL COMPONENTS

00 O

= _/°° 2000$0000000000000 Q3 AND R10 INSTALLED, THIS
3 8|9 22 OSCILLATOR CIRCUIT WHLL
PIN1 - NOTE PIN 24 PROVIDE A TONE INTERRUPTED

AT A 1 Hz RATE.

330 852 SPEAKER

10002
CATALOG
PART NO. NUMBER
2N3904 276.2016
CAPACITORS:
0.047 uF 272.1052
0.47 uF 272.1054
2N3904 RESISTORS 271:1300
g SPEAKER 40-245

ALARM OSCILLATOR
(OPTIONAL)}

TABLE 1. DISPLAY MODES

*SELECTED
DISPLAY MODE
Time Display
Seconds Display

Alarm Display
Sleep Display

DIGIT NO. 1 DIGIT NO. 2 DIGIT NO. 3 DIGIT NO. 4
10's of Hours & AM/PM Hours 10's of Minutes Minutes
Blanked Minutes 10’s of Seconds Seconds
10's of Hours & AM/PM Hours 10’s of Minutes Minutes
Blanked | Blanked 10's of Minutes Minutes

*If more than one displ

all orhers). Alarm, Seconds, Time (no other mode selected).

ay mode input is applied, the display priorities are in the order of Sleep (overrides

TABLE II. CONTROL FUNCTIONS

SELECTED CONTROL | ]
| DISPLAY MODE ! INPUT | CONTROL FUNCTION *’
*Time _[ Slow l Minutes Advance at 2 Hz Rate

l Fast Minutes Advance at 60 Hz Rate
[ Both Minutes Advance at 60 Hz Rate

Alarm/Snooze Slow Alarm Minutes Advance at 2 Hz Rate

| Fast - Alarm Minutes Advance at 60 Hz Rate

| Both Alarm Resets to 12:00 AM

| Seconds Slow ’ Input to Entire Time Counter is Inhibited (Hold)

| Fast Seconds and 10's of Seconds Reset to Zero
l | Without a Carry to Minutes l
' Both | Time Resets to 12:00 AM

Sleep Slow l Subtracts Count at 2 Hz
| Fast [ Subtracts Count at 60 Hz
| Both l' Subtracts Coun* at 60 Hz

*When seiting time sleep miautes will decrement
reaches 0C minutes (sleep counter will not recycle].

at rate of time counter, until the sleep counter

15




CLOCK MODULE

DISPLAY AND OPTOELECTRIC DEVICES

277-1003

GENERAL DESCRIPTION

The MA-1003 12V Automotive/Instrument Clock Module combines the
MM35377 monolithic MOS/LSI clock circuit, a 4-digit 0.3” green vacuum
fluorescent display. a 2.097 MHz crystal and supporting components to form
4 vomplete digital clock for 12Vpe applications. The module is fully pro-
tected against automotive transients and battery reversal conditions with
time-keeping maintained down to 9Vpc. Automatic display brightness
control logic blanks the display with ignition off, reduces brightness to 33%
with park or head lamps on and follows the dash lamp dimming control
setting. The display features leading zero blanking and has a blinking colon
activity indicator. The bright green display color is filterable to various
shades in the green, blue-green, blue and yellow color range. Time setting
is accomplished by closing hours-advance and minutes-advance switches;
these switches are disabled when the display is blanked to prevent tam-
pering. interconnections are simplified through use of a 6-pin edge con-
nector. Display may be activated with ignition off or park (head) lights off
by closing display switch, allowing minimum power consumption in por-
table applications.

FEATURES

e Ideal for automotive applications

e Operates from 12Vpe supply

e Bright 0.3” green display

e Internal crystal timebase

e +(.5 secondsday accuracy

e Protecled against automotive voltage transients and reversals
e Timekeeping maintained to 9Vye, memory to 6Vpe

» Automatic display brightness control logic

e Display color filterable to blue, blue-green, green and yellow
o Complete—just add switches and lens

e Convenient time setling controls at a 1 Hz rate with no roll-over
o Compact size, built-in connector (optional)

e Low standby power consumption

e Lockout of time setting when display is "OFF"

APPLICATIONS

e in-dash autoclocks

e After-markel auto/recreational vehicle clocks
e Aircraft-marine clocks

e 12V, operated instruments .

s Portablesbattery powered instrument

FUNCTIONAL DESCRIPTION

DISPLAY FUNCTIONS

Brightness Control: The 277-1003 provides four basic selectable display
brightness modes. These are summarized in table I. Note that 33% and 0%
brightnesses are boundary values only. Any brightness in between is ob-
tainable by simply varying the dash lamp input (pin 2] voltage between Vgar
{pin 3) and GND [pin 6]. Note the difference between “display blanked”
and “0% brightness.”

Colon: The 277-1003 is furnished with a colon display which flashes at a
0.5 Hz rate (one second "ON.,” one second "OFF"). When setting minutes,
the colon blinks at a 1 Hz rate.

Zero Blanking: Zeros appearing in the first (tens hours) digit are blanked

aulomatically.

CONTROL FUNCTIONS

Control Inputs: Inputs including battery, ignition, park lights, dash lamps
and a respective ground are routed to the edge connector tab for easy
connection/disconnection. The remaining inputs including hours set, min-
utes set and display "ON” are available at terminals near the edge of the PC
board for facilitating “"on board” switch contacts or external switches (user
supplied). See Pin Connection diagram.

Battery Input (Pin 3): This input powers the MOS clock circuit only and in-
sures timekeeping above 9Vpc. The input is protected against baltery re-
versals, excessive current and transient overvoltages.

12 VDC AUTOMOTIVE/INSTRUMENT CLOCKMODULE

PIN CONNECTION

HOURS SET
SWITCH

" & GROUND

= 5 NC

4 PARK LIGHTS
3 BATTERY

2 DASH LAMPS
1 IGNITION

MINUTES SET
SWITCH

DiSPLAY
SWITCH

L

16



CLOCK MODULE

DISPLAY AND OPTOELECTRIC GEVICES

Ignition Input (Pin 1): This in
and minutes set inputs, enabl
tion and enables the display to be dir
inputs. Again, this input is similarly protected. When this
voltage equal to Vgay [pin 3). the 1
When the input is at GN
disabled. Nominal voltage levels on this in
the actual threshold is approximately 50% of Vgar. The disy
turn on with minimal brightness at 1his threshold and increase
brightness as the inpui voltage approaches Vyay. This input d
the accuracy of the timekeeping logic in any manner. When
input is internally pulled to GND (see table I).

Park Lights Input (Pin 4): This in
of the display. If the input is at a voltage equ
is enabled at a brightness of 0-33%, depe
(pin 2) voltage level. During this condition, the state of the
(pin 1) does not affect the brightness of the display in any man
input is at GND (pin 6), the dimming of the display is disable
play is either blanked or at 100% brightness, depending upo
input voltage level. Durin
does not affect the brightness of the display in any m
the state of the input is dependent upon the state
When ignition is high {Vpat). park is internally pulled high;
is low (GND), park is internally pulled low. See table I. No
levels on this input are Vgar or GND. However, the actua
is approximately 50% of Viar- This input is also protected agai
and reversals.

SCHEMATIC DIAGRAM

put enables setting of the clock u
es the display to display time of

put are Vgarand G

nmed by the use of the park and dash

ime set, display and dimming are enabled.
D (pin 61, the time set, display and dimming are

put enables the display and the dimming
al to Vgay (pin 3), the display
nding upon the dash lamp input

g this cordition, the state of the dash lamp input
anner. When left open,
of the ignition input.

 aaddan B

sing the hours
"day informa-

input is at a

ND; however,
slay begins to
s to maximum
loes not affect
left open, the

igriition input
ner. When the
d end the dis-
n the ignition

when ignition
minal voltage
| threshold is
nst transients

R6
Jnd tw

i
i
[
I I | FILAMENT (-] i
R?
101w FALAMENT (-1 |
DISPLAY l I
L] [--‘ 84
0—’—0—“- w2 k'r
a A3 Ch 18 HOURS ]
6N 1 *+ VN 6N HOURS A A3
ARG ] 83
l As A
T 30v o &
| 38 w ‘ 0 03 o
3 A2
220 £ £3
-1!] AAA Veu
BATT T i) M & 3 3
I 510% G Gl
I - COLON COLDN
MODE
4 20K SEoee 10 MINS B 82
— 3 c 2 |
PARK RS
LIGKTS l \6k a 02 22
A VOLTAGE .
v MONITOR 4 £2
I f F2
[LE} 8
1, [ 62
0ASH T I ' MINS A A
LAMPS [ — . o
. ]
l 3] _J; c €
'1";“;/‘ 0 01
3
O 1‘w MINS SET 1 3]
Mk | HOURS SET F k1
SET Voo G 61
| v CONVERTER
3 DRIVE
0SC 1 ) 0S¢ 2
$2 10M
HoyRs -i I R4 J | NOTES
ET 16V AN ' {7 DENDTESCONNECTOR
oﬁ_o-‘ e 2087152 MH; ® N FINGERS AT THE £0GE
OF THE PC BDARD
—il—
O - DENOTES MOUNTING
I . X1 ” HOLES FOR EXTERNAL !
€ i~ € USER SUPPLIED |
' 2 pt T 38 30 9F SWITCHES
6
~— é
oo |
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DISPLAY AND OPTOELECTRIC DEVICES CLOCK MODULE

Dash Lamps Input (Pin 2): This input controls the display brightness only  TYPICAL APPLICATIONS
when the park lights input {pin 4) is active (VgaT)- When this input is high,
or at Vgay. the relative brightness of the display is 33%. When this input is
low, or at GND, the relative brightness is 0%. As the input voltage is varied
from GND to Vgay. the brightness varies linearly from 0% to 33%. When the
park lights input is not applied, or low, this input does not affect the display -
brightness in any manner. When left unconnected, the input is internally
pulled high (see table 1). Like all other edge connector control inputs, this
input is similarly protected.

Hours and Minutes Set Inputs: These inputs are used to preset time. Hours
set will advance the hours at a 1 Hz rate when the input is held at GND. __Io—
While setting hours, the minutes counter may also advance the hours count.
Minutes set will advance the minutes at a 1 Hz rate, hold the internal
seconds counter reset to 00 and cause the colon to blink at a 1 Hz rate when

the input is held at GND. When left unconnected, both inputs are internally

pulled high, or to Vgar. Unlike the edge connector control inputs, these in-

puts are unprotected, and normal precautions taken for handling of MOS
devices should be applied to the handling of this module. Both inputs - -
include two PC board terminals located near the edge of the module which

can accept' SPST switches (see Pin Connection diagram).

Display “ON” Switch Input: This input provides a means for displaying

time at 100% brightness when both the ignition and park lights inputs (pins

| and 4] are low or at GND. The input includes two PC board terminals o—
located near the edge of the module which can accept an SPST switch (see

Pin Connection diagram). : ‘ “o

ELECTRICAL CHARACTERISTICS T =25°C,Vpat= 14Vpc,
display at 10:08 unless otherwise specified. -hﬂi\oOE

11
|1

DISPLAY
oN

277-1003

11
11

IGN
DASH
LAMPS

GND

BATT
PARK
2| LIGHTS

2
)

DASH
LAMPS

HEAD
LIGHTS
@
PARK
LIGHTS

Power Supply Voltage (VBAT)‘Timekeeping Maintained 9thrui14 VD;l
Time Memory Maintained 6thru14 Ve

l Power Supply Current (IgaT) lDisplay Blanked* 2 mAl
|100% Brightness* 83 mA|

33% Brightness* g7 mA |

0% Brightness* 104 mA |

i Power Consumption Display Blanked* 25 mW |
} . 100% Brightness* 1.2 W
|33% Brightness* 1.4 W

l |0% Brightness* 1.5 W
| Timing Accuracy iTA = 25°C +0.5 Sec/Day|
{ [Ta= -25°C to +65°C +2  Sec/Day|

Automotive Application

Vs
iy

0

*Gee table 1 for corresponding pin connections (pins 1, 2 and 4).

ABSOLUTE MAXIMUM RATINGS

Voltage—Pins 1, 2, 3, 4 to Burrniosssrsrereennenerenne =24V 10 +24Vpe (Continuous)
40 Vp, Duration 50 ms

80Vp, Duration 5.ms

-200 Vp, Duration 1 ms

Operating TEMPETALUTE. ..o siseserssenmsssmmissmsse st -40°C to +85°C
Storage Temperature ..o e .
Lead Temperature (Soldering, 10 seconds)

271-1003
MINS
SET

HDURS
SET

BATT
1GN
PARK

o] LIGHTS
DASH
LAMPS

D

TABLE I: DISPLAY BRIGHTNESS TRUTH TABLE

&

g

2

DISPLAY l INPUT PIN CONNECTIONS 4' """"" ;

BRIGHTNESS IGN (Pin 1) | PARK (Pin4) | DASH (Pin2) | ' o © o g

| | _ E

Eplay Blanked L or Open* l L or Open* | X | s . 2

| 100% Brightness H L X Gl =& g

33% Brightness l X l H H or Open* l | s

0% Brightness l X ll H L J z a;;

* _User may leave this particular input pin unconnected. to achieve the 2 &

same effect as logic level.shown. o

X—Don't care condition. ] £

H—Connection to BATT input (pin 3). (L L @
L —Connection to GND input (pin 6). b4
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MICROPROCESSOR

CENTRAL PROCESSING UNIT (CPU)

8-BIT N-CHANNEL MICROPROCESSOR 392859)

GENERAL DESCRIPTION

The INS8080A is an 8-bit microprocessor housed in a standard, 40-pin dual-
in-line package. The chip, which is fabricated using N-channel silicon gate
MOS technology, functions as the central processing unit (CPU) in Na-
tional Semiconductor's N8080o microcomputer family.

PIN CONNECTION

The INS8080A has a 16-bit address bus that is capable of addressing up to ToP viEw

65k bytes of memory and up to 256 input and 256 output devices. Data A\ N

Is routed to and from the INS8080A on a separate bidirectional 8-bit bus. o Sy

This data bus is also TRI-STATE®, making direct memory addressing n.:—< ;:A‘,

(DMA) and multiprocessing applications possible. The INS8080A directly Ds —7 A

provides signals to control the interface to memory and 1/0O ports. All buses, Osg B

including control, are TTL compatible. z: : ?;:

An asynchronous interrupt capability is included in the INS8080A to allow P25 B

external signals to change the instruction sequence. The interrupting :,’; g oo j:

device may vector the program to a particular service routine location v ": -—:;A.

(or some other direct function) by specifying an interrupt instruction to RESET 27 A

be executed. u(::r: 7 T;‘"
i 7 2

FEATURES L] [

® 2ps Instruction Cycle DBIN :: :: wAIT

® Variable Length Instructions WA [ 23 "EADY

® General Purpose Registers—Six plus an Accumulator s':: D J::m

¢ Direct Addressing up to 65k Bytes » "

® Variable Length Stack Accessed by 16-bit Stack Pointer

® Addresses 256 Input and 256 Output Ports

® Provisions for Vectored Interrupts

® TRI-STATE® Bus for DMA and Multiprocessing Capability

® TRI-STATE TTL Drive Capabilities for Address and Data Buses

® Decimal Arithmetic Capability

¢ Multiple Addressing Modes

—Direct —Register Indirect
—Register —Immediate

® Direct Plug-in Replacement for Inte] 8080A

FUNCTIONAL PIN DEFINITION

The following describes the function of all of the INS8080A input/output
pins. Some of these descriptions reference internal timing periods.

INPUT SIGNALS

Ready: When high {logic 1), indicafes that valid memory or input data
are available to the CPU on the INS8080A data bus. The READY signal is
used to synchronize the CPU with slower memory or input/output devices.
If the INS8080A does not receive a high READY input after sending out an
address to memory or an input/output device, the INS8080A enters a WAIT
mode for as long as the READY input remains low (logic 0). The CPU
may also be single stepped by the use of the READY signal.

Hold: When high, requests that the CPU enter the HOLD mode. When the
CPU is in the HOLD mode, the CPU address and data buses both will be in
the high-impedance state. The HOLD mode allows an external device to
gain control of the INS8080A address and data buses immediately following
the completion of the current machine cycle by the CPU. The CPU
acknowledges the HOLD mode via the HOLD ACKNOWLEDGE (HLDA)
output line. The HOLD request is recognized under the following con-
ditions:

® The CPU is in the HALT mode.

® The READY signal is active and the CPU is in the t3 or the tw state.

Interrupt (INT) Request: When high, the CPU recognizes an interrupt re-
quest on this line after completing the current instruction or while in the
HALT mode. An interrupt request is not honored if the CPU is in the HOLD
mode (HLDA = logic 1) or the Interrupt Enable Flip-flop is reset (INTE =
logic 0).

Reset: When activated (high) for a minimum of three clock periods, the
content of the Program Counter is cleared and the Interrupt Enable and
Hold Acknowledge Flip-flops are reset. Following a RESET, program ex-
ecution starts at memory location 0. It should be noted that the status
flags, accumulator, stack pointer, and registers are not cleared during the
RESET sequence.

Note: For additional information about the 80804, refer to Radio Shack's book 62-2014.

19



CENTRAL PROCESSING UNIT (CPU)

MICROPROCESSOR

¢1 and 02 Clocks: Two non-TTL compatible clock phases which provide
nonoverlapping timing references for internal storage elements and logic
circuits of the CPU.

+12 Volts: V;p Supply.
Ground: Vgg (0 volt) reference.
OUTPUT SIGNALS

Synchronizing (SYNC) Signal: When activated (high), the beginning of a
new machine cycle is indicated and the status word is outputted on the Data
Bus.

+5 Volts: V¢ Supply.
-5 Volts: Vg Supply.

Address (A15 - Ag) Bus: This bus comprises sixteen TRI-STATE outputlines.
The bus provides the address to memory (up to 65k bytes] or denotes the
input/output device number for up to 256 input and 256 output peripherals.

Wait: When high, acknowledges that the CPU is in the WAIT mode.

Write (WR): When low, the data on the data bus are stable for WRITE mem-
ory or output operation.

Hold Acknowledge (HLDA): Goes high in response to a logic 1 on the HOLD

line and indicates that the data and address bus will go to the high-

impedance state. The HLDA begins at one of the following times:

e The t3 state of

e The clock period following the t3 state ofa W
operation.

In both cases, the HLDA signal starts after the rising edge of the 01 clock,
and high impedance occurs after the rising edge of the 02 clock.

Interrupt Enable (INTE): Indicates the content of the internal Interrupt
Enable Flip-flop. The Enable and Disable Interrupt (EI and DI} Instructions
cause the Interrupt Enable Flip-flop to be set and reset, respectively. When
the flip-flop is reset (INTE) = logic 0), it inhibits interrupts from being ac-
cepted by the CPU. In addition, the Interrupt Enable Flip-flop is auto-
matically reset (thereby disabling further interrupts) at the tq state of the
instruction fetch cycle, when an interrupt is accepted; it is also reset by the
RESET Signal.

Data Bus In (DBIN): When high, indicates to external circuits that the data
bus is in the input mode. The DBIN Signal should be used to gate data from
memory or an /0 device onto the Data Bus.

INPUT/OUTPUT SIGNALS
Data (D7 - Dg) Bus: This
The bus provides bidire

a READ memory input operation. :
RITE memory output

bus comprises eight TRI-STATE input/output lines.
ctional communication between the CPU, memory,
and input/output devices for instructions and data transfers. A status word
(which describes the current machine cycle) is also outputted on the data
bus during the first state of each machine cycle (SYNC = logic 1).

8080A STATUS

Instructions for the 8080A require from one to five machine cycles for com-
plete execution. The 8080A sends out 8 bits of status information on the
data bus at the beginning of each machine cycle (during SYNC time). The
following table defines the status information.

L

STATUS INFORMATION DEFINITION

- Data Bus Data Bus

Symbols|  Bit Definition Symbols|  Bit Definition

INTA* Do Acknowledge signal for INTERRUPT! Dy Indicates that the address bus contains
request Signal should be used to gate the address of an output device and
a restart instruction onto the data bus the data bus will contain the output
when DBIN is active. data when WR is active.

Dy Indicates that the operation in the cur- D; |Provides a signal to indicate that the
rent machine cycle will be a WRITE CPU is in the fetch cycle for the first
memory or OUTPUT function (WO = byte of an instruction.

0). Otherwise, a READ memory or Dg |Indicates that the address bus contains

INPUT operation will be executed. the address of an input device and the
STACK\ D, |Indicates that the address bus holds input data should be placed on the

the pushdown stack address from the Stac data bus when DBIN is active.

Pointer. D; |Designates that the data bus will be

Dj Acknowledge signal for HALT Instruction.

used for memory read data.

*These three status bits can be used to control the flow of data onto the INS8080A data bus.
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MICROPROCESSOR

CENTRAL PROCESSING UNIT (CPu)

-
Typical Supply Current vs
Temperature, Normalized: Data Bus Characteristic During DBIN,

‘s'———T———T—_j

B\,’ MAK}_N—
Ty —— :
l o |

L1
0s _.1__;] 0

0 +25 +50 +15
AMBIENT TEMPERATURE ( C}

Note 1: The RESET signal must be active for a minimum of 3 ¢logk cycles.

SUPPLY CURRENY

0 Vi vee

Note 3: Al supply/ AT, = -0.45%/°C,

ELECTRICAL CHARA CTERISTICS

CAPACITANCE
Ta=25°C Vg = vy, = Vsg = OV, Vyy = -5V
Symbol Pa—rameter Typ. Max. Unit Test Condition
Cy Clock Capacitance 17 25 pF fo=iMHz :1
Input Capacitance —6 10 7_ Udmeasureﬁm
O:tpul Cmn(:e 10_ 20 T)F Returned to v J

Note 2: When DBIN js h.gh and vy >Vyy an internal active pullup will Le switched onto the Data Bus.

Symbol ] Parameter
Viee Clock Input Low Voltage

Iec av Avg. Power Supply Current (Vee)
Avg. Power Supply Current (Vgg)

STATUS WORD CHART

Test Condition

Vine Clock Input High Voltage
VL Input Low Voltage
Vi Input High Voltage
Vor Output Low Voltage loL= 1.9mA on ali outputs,
Von Output High Voltage I = 150pA.
Inp av Avg. Power Supply Current (Vpp) Operation
tey = 0.48us

Ing av
Iy Input Leakage Vs SVINS Ve
Iey Clock Leakage +10 HA Vss =Verock SVpp
Ip 2 Data Bus Leakage in Input Mode -100 uA VSSSV,N.SVSS + 0.8V
mA Vs = 0.8VS Vi S V.
Ip Add}‘ess and Data Bus Leakage HA | Vaobk pata = Vee
Durmg HOI.D . l HA | VAI)DR DATA =V st 0.45V

Machine Cycle Type ) Data Bus Bit

g Dy Dg D5 Dg D3
Instruction Fetch 1 1 0 1 N 0 J
Memory Read 2 1 0 0 0 0
Memory Write 3 0 0 o 0 0
Stack Read 4 1 0 0 0 0
Stack Write 5 0 0 0 0 ¢
Input Read 6 0 1 0 0 G
Output Write 7| 0 0 0 1 (6]
Tlerrupt Acknowledge 8 0 0 1 0 a
Halt Acknowledge 9 1 0 0 0 1
@rrupt Acknowledge While Halt 10 0 0 1 0 1

2]




CENTRAL PROCESSING UNIT (CPU) MICROPROCESSOR

ABSOLUTE MAXIMUM RATINGS °
Temperature Under Bias 0°C to +70°C
Slorage TeMPEralUure .ocoocmrimnemseenisuseess -65°C to +150°C
All Input or Oulput Voltages
With RESPECE 10 Vg croirrreessssermssssassecmmsssssssssssssssmsssnss s -0.3V to +20V
Vee: Von ar?d Vss with Respect t0 Vg ioreesenenes .
POWED DISSIPATON. .. corvvrserrerssemmsssrssses s s e S 0
Note: Maximum ratings indicate limits beyond which permanent damage
may occur. Continugus operation at these Kmits is not intended and should
be limited to those conditions specified under dc electrical characteristics.
BLOCK DIAGRAM
[ — = | e =
& 2 e
Des228 '—a:%n—}'. Y REGISTER | ROMs
e READY TMING ARRAY [
&
A svne T CONTROL | o ' 4 i —
P
HOLO
(SYSTEM
RN L = ! B
i E } 1} [ e | b RAMs
\
INSTRUCTION
| ACCUMULATOR REGISTER ADDRESS [ pm | = | =P
| BUFFER |
REGISTERS DECODER
| T |
PARALLEL
|
| I ul ¢ INTERFACE
| N o o= | =
| DATA BUS
| | BUFFER/LATCH
- L — e —— - — )
‘» iL INTERFACE
LWE—_" r—:n:n:: i -’
OBIN 5 q 1 |
P8228/0P8238 BUFFERS/
L SYSTEM | oecooens | -
BAFAL) CONTROLLER R
ADDRESS EXTENDED
FUSER —— $US(15) ol =P casaniLiy
f DATA BUS (1) |
CONTROL (5]
J
CPU FUNCTIONAL BLOCK DIAGRAM (
310) 07-0g
t 8IDIRECTIDNAL DATA BUS
DATA 8US
BUFFER/LATCH
b
® 81T} @ 8I7)
INTEANAL DATA BUS p INTERNAL DATA BUS
1[ W 3 ﬁ > o
N ¥ < L - L
ACCUMULATOR 18)
' FLAG INSTRUCTION MULTIPLEXER
8 TEMP. REG.
LATCH (g 8) FLIP-FLOPS REGISTER (g
l - HIGH DRDER - | ,~LOWDRDER~ _\
w z )
TEMP REGISTER | TEMP REGISTER
¥ INSTRUCTION 8 ® c ®
(LAl = DECODER 5 REGISTER REGISTER
uNIT AND = [} ) E Wl |
% (ALY M:\m:‘ @ REGISTER REGISTER STER
4 ) ENCODING = K @ L W) [TARRAY
= REGISTER REGISTER
2
= STACK POINTER s
DECMAL | o e
ADJUST 4 PROGRAM COUNTER
INCREMENTER/DECREMENTER (1)
7 TIMING ADDRESS LATCH
— 412V AND ‘
[ CONTRDL
POWER m"iv
SUPPLIES ~d DATABUS  INTERRUPT HOLD WAIT %
") 5V IWRT CONTRADL  CONTRDL CPNTROL CONTROL SYNC CLOCKS ' ADDRESS BUFFER u )I
e e e S A R IR R R A §
@R 08N INTE INT  HDLD WDLD WAIT READY SWAC - ob o7  RESET A1s-Ap
g M 0B e ALK wn o8 @y a9 en 0 02 (ADBRESS BUS
1 4029, 27.25, 1)
NOTE: Applicable pin sumbers ara included
within parenthases.
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Note: 1 This timing diagram shows timing relationships only, it does not represent
any specific machine cycle.

Note 2: Data in must be stable for this Period during DBIN'T3. Both 'DS1 and
'DS2 must be satisfied.

Note 3: Ready signal must be slable for this period during T2 or TW. (Must be
externally synchronized.)

Note 4: Hold signal must be stable for this period during T2 or TW when entering
hold mode, and during T3, T4, T5 and TWH when in hold mode. (External syn-
chronization is not required.)

Note 5: Interrupt signal must be stable during this period of the last clock cycle of

any instruction in order ta he recognized ot the foilowing instruction. (External
synchronization is not required.)
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INTEGRATED CIRCUITS C-MOS

'74C00 QUAD TWO-INPUT NAND GATE ) GOXIERARS

276-2301

YZILYE  QUAD TWO-INPUT NOR GATE i} ll

2786-2302

: |
7N HEX INVERTER E L[DJ

276-2303

GENERAL DESCRIPTION

These logic gates employ complementary MOS (CMOs, toachieve he
power supply operating rangv. low power consumpiion i neise e
munity and symmetric controlled rise and fall e With eatures such
as this the 74G fogic family is close to ideal for use in divital sustems, Fonc-
tion and pin oul compalibility with series 74 devices minimizes design Hime
for those designers already familiar with the standird =4 Joeic barids

All inputs are protected from damage due Lo static discharae by dhiode
clamps to Ve and OND.

FEATURES

e Wide supply voltage range 3.0V Lo 15V

e Guarantced noise margin J.OV.

e High noise immunity 0.43 Vo tvp.

e Low power consumplion 10 nW o package tvp.

e Low power TTL compatibility fan aut of 2 dnving THL

ABSOLUTE MAXIMUM RATINGS

Voltage o ANY PIN s ol e Vg, 0\
Operating Temperature Range s o PRI GRITIE I
Storage Temperature RANGE cooeeieinpememreimresresees o AR TR U AT
MANTMUIN Ve VOTHRIZE e 2 0 BTN
Package DISSIPATIN i s T Cneoom\
Lead Temperature (Soldering. 10 seconds) - 56000000A0AONAIAAEN0T000 G0 200 €

QUAD TWO-INPUT AND GATE
f PIN CONNECGTION

TOP VIEW
GENERAL DESCR“’TION “cﬁ‘ ‘ﬁ: 4|Au Ar” 39‘0 le le‘
Fmploying complementary MOS (CMOS) transistors ioon Ve widde o 1 | | l {1
supply vperating range. low power consuniphon anel Bt e se “ ] ‘ = )
these gates provide hasic functions used in ihe pappderaent ool ety IL—DJ LD
integrated circuil systems. The N and Pochannol eobanodent et
transistors pm\'i(lu a S\'mm('h'i(;nl circuit with cutpol s esnenth i
equal to the supply voltage. No de power other tha et can o dd vk
current is cousumed during aratie condition. Al iapuis are peat o r—’--[3_ r
damage due to stalic dischaae by diode clanmes o VgD OND |I L-l ’ \

| !
FEATURES ] 1] T ‘ l
1 ‘2 ‘3 4 15 6 7

e Wide supply voltage range 3.0V to 15V
e (yuaranteed noise margin 1.0V

e High noise immunity 0,45V tvp

[ ]

)

Low power [T1 compatibility fan out of 2 driving T TRUTH TABLE

Low power consumplion 10 nW pachade typ I S
ABSOLUTE MAXIMUM RATINGS Q‘N*’UTST QUTRLT |

1
Aol v |

Voltage 8t ANRY PN i o e N, Ay |

Operating Temperalire RATQEE oo R T G TR SO ¢ |

Storage Temperature RAMIGE covevermeremeanmsissesesns e Ly U te TR 1 & il T ‘ I8 1 1 i !
T T L P SO0 MM Gil A TRl |
T AoV e Ay b Low Level [T \ L ‘ )
Absolute Maximuim Ve s PP [ AN l o H ‘ i \
Lead Temperature {Solderiny, 10 SECOMUS B ooverreiemsmene e ot 100 R R | S
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C-MmO0s INTEGRATED CIRCUITS

- 74C74

1'276-2310

DUAL D FLIP-FLOP

GENERAL DESCRIPTION . PIN CONNECTIO

TOP VIEW .

The 74C74 ual D flip flop is o monolithie complementary AMOGS (CA1OS) Vee
integrated circuit constructed with N. P-channel enhincesent fran
sistors. Each flip flop hes independont Qi presel.clear cad dock neputs
and Q and Q outputs: Ths logic iovel prosent o th b inpie S teata e el
to the output during the Dositive eoing transition of the elok ptise. Preset
or clear is independent of the clock and wecomplishid By o dovel a0 e
preset or clear’input.

APPLICATIONS

® Automaotive ® Medica! elcctronies ® Remote Hering
¢ Data terminals ® Alarm svstom ® Compiders
® Instrumentation e ndusitial electran s

FEATURES A

17
+ - GNO
Supply voltage range 3V to 15V Note. #logic 0" on ciaar sets 1o loaic 3 ,
Tenth power TTI, compatible drive 20077 1 Joads #1091 0 on priset sets Qto togie 1 Wit
) ¢
gl

[ ]
[ ]
® High noise smmunity 0.45 Ve (1 p
® Low power 50 nW {typ)

[ ]

Medium speed eperation 10 Mjiy, (tvpjwith 10V suppty - LOGIC DIAGRAM
ABSOLUTE MAXIMUM RATINGS AR ———
Voltage at any pin (Note o L F T O ST ]L i
Operating temperalure........ B O30 EOB0AEAC0E D INEN A e e H)C o wga00 —w-D
Storage temperature ... SG3TC oo 1ane 2
Maximum V. Vaoltage. . . 208 o0 a0 aass eagus AN A m ! '
Package dissipation.... S300 W i }% I
Jead temperature (Solderng, 10 sec).. . 5 990 00ao DaGesEREICARAEBEAAEOaeAREe.) sn0e; pata = i L
OPERAtnG Vi PANGe o R EANCTTZC P A S

Note 1: These levices should not be connected ande; POWEL 01 cordinion,

DUAL J-K FLIP-FLOPS WITH CLEAR AND PRESET

GENERAL DESCRIPTION PIN CONNECTION

- 74c76

278-2312 4

These dual |-K flip-flops cee monolithie, complemeniar NOS [ONOS) VP ERY

integrated circuits construcred with . o) P-channe! ennancemer fran- ";s Ga 8, GN‘% X

sistors. Each flip-flop has independent [w. Lok and egr impuis aindg l ’
0O IS

and Q outpuis. The 74076 (] p Hops also indclnde preschimpuls aad o o sup-
plied in 16 pin packages. These Mip fops are edor seimitive to the cock
input and chanus state on the negabive anj wolransthon of the oioeh pulses,
Clear or preset s independent of the caok and iy dccamplisied by g low
level on the respective inpul.

APPLICATIONS

® Automotive ® Medical clectee qjc s ® Remote ineterimg .

® Data terminals ® Alarm sustens, ® Compulers ) —

® Instrumentation ® Industrial vlectronics T { 1
FEATURES 2 ' L L s

1 ! I
- CLOCK  PALSeT CLEAR Ja Vee CLOCK PRESET CLZAR
. .%upply voltage range 3V 1, 15\ A A a 8 8 3

® Tenth power TTL ompatib'e divee LT foagus rEREAc O o presia 010 a togle -0
® High noise Hnunmty 6.45 Vi e %)
° . o'l

Low power 50 nw ftvp) LOGIC DIAGRAM
1 X e e 4 I

® Medium speed operation 10 M1y, fepl with (00 cunply

ABSOLUTE MAXIMUM RATINGS

Voltage at any i (Note 1) LU A T T A
Operating Temperatupe....... 90200 cosacans o0s 6 a0 oo oo 03 o oo F0C 0 o550
Storage Temperatare. . T L <685 G 1070
Maxinium Vi Voltage. . 9 & 5000 0 AENCACACANNENOIG 900 emes 16\

Package Dissipation...... . . SH00 MW
Lead Temperature (Soldering. -0 ge: T 5 (O
Operating Vs RAGE o T AN T

Note 1: This device should not be connected 19 ciroging with the yopes ap
because high transient vollages may ciuse permanent idimaoee

World Radio Histo



INTEGRATED CIRCUITS

C-MOS

74C90

276-2315

GENERAL DESCRIPTION

The 74C90 decade counter is constructed with N and P-channel enhance-
ment mode transistors. The 4-bit decade counter can be reset to zero or
preset to nine by applying appropriate logic level on the Ro Ree.
R., and R, inputs, also a separate flip-flop on the A-bit enables the
user to operate it as a divide-by-2, 5 or 10 frequency counter. All inputs are
protected against static discharge damage.

FEATURES

e Wide supply voltage range 3V to 15V

o Guaranteed noise margin 1V

¢ High noise immunity 0.45 Ve (typ)

e Low power TTL compatibility fan out of 2 driving 74L

ABSOLUTE MAXIMUM RATINGS

Voltage at Any Pl e -0.3V to Vg *0.3V

Operating Temperature RAMGE covvvcrrmsmraserenssrssassessasensssssssisesss -40°C to +85°C
Package Dissipation ......oceeeeee: ——— 500 mW
Operating V¢ Range ... .3V to 15V
AbSOlUte MaXIMUM VGG werarsrssmseenssrssssseesmmmssssssssssssssasssss g U 16V
. Storage Temperature RANBE ..coc.oouiirerensmienysssesmerssseree e -65°C to +150°C
Lead Temperature (Soldering, 10 SECOMUS) vovrreervieraremmnsssenassenmmeasnsasese 300°C

FOUR-BIT DECADE COUNTER

—

PIN CONNECTION

TOP VIEW

Aw NC Oa Qo GND Qe Oc
\u 13 l!z ln 10 ls 8

L1

s I

Bn Re Ra

6
NC Vec Rn Rm

LOGIC DIAGRAM

Qa

Qs

Rov
Aoz

RY

R2

Ry
A

74C192

276-2321

74C193

276-2322

GENERAL DESCRIPTION

These . up/down counters are monolithic complementary MOS (CMOS)
integrated circuits. The. 74C192 is a BCD counter. While the 74C193 is a
binary counter.

Counting up and counting down is performed by two count inputs, one
being held high while the other is clocked. The outputs change on the posi-
tive going transition of this clock.

These counters feature preset inputs that are set when load is a logical
“0" and a clear which forces all outputs to 0" when it is at logical "1".
The counters also have carry and borrow outputs so that they can be cas-
caded using no external circuitry.

FEATURES

SYNCHRONOUS FOUR-BIT
SYNCHRONOUS FOUR-BIT UP/DOWN BINARY

uP/DOWN DECADE

PIN CONNECTION

TOP VIEW
INPUTS  OUTPUTS INPUTS
r——— i p———
DATA z DATA DATA
Vee A o <) > c 1]
16 |is Se Eha Epz Qv o e
]
gl 8 3§ 9

|

e High noise margin 1V guaranteed R
e Tenth power TTL compatible drive 2 LPTTL loads oATA Gr  On 38 e of oy GNO
e Wide supply range 3V to 15V \NBuT OUTPUTS  INPUTS  OUTPUTS
e Carry and borrow outputs for N-bit cascading
o Asynchronous clear CASCADING PACKAGES
e High noise immunity 0.45 Vg typ TOP VIEW

LOAD
ABSOLUTE MAXIMUM RATINGS B

DATA INPUTS DATA INPUTS

Voltage at Any Pin (Note £} RO PRI RERER 0.3V to Vg +0.3V 2(asco. 8"a e co
Operating Temperature RAMGE «oveveriearresssesmssanrsssnssasmanssssesnssssses -40°C to +85°C ol 1] 2 |
Storage Temperature Range ...... 65°C to +150°C cLogk up CARRY up CARRYP——
Maximum Vog VOITABE s 16V pown ace
Package DISSIPALION woorrcsrmmesessssssmssssssss s 500 mW SRex o _Bonn¥ SEIS COLi
Operating Vg RANGE wovveossnmssssssesss s ..+3V to +15V 44 ol J 34 ol ol
Lead Temperature [Soldering, 10 [ TR SR b 300°C . | orrors d»ﬁu—;r‘;—sb
Note 1: This device should not be connected to circuits with the power on e
because high transient voltage may cuase permanent damage. B
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C-MOs INTEGRATED CIRCUITS

QUAD TWO-INPUT NOR GATE 2‘;'929(;11
. GENERAL DESGCRIPTION ‘

The 4001 quad 2-Input NOR gate is constructed with MOS P-channel and
N-channel enhancement mode devices in a single monolithic structure.
These complementary MOS logic gates find primary use where low power
dissipation and/or high noise immunity is desired,

This device contains circuitry to protect the inputs against damage due to
high static voltages or electric fields; however, it ig advised that normal

mum rated voltages to this high impedance circuit, For proper operation it PIN CONNECTION
is recommended that Vin and Vg be constrained to the cange Vg
L(Viq or Vaut)< Vpp,

14 13 12 1 10 9 a
Unused inputs must always be tied to an appropriate logic voltage level J , [ ’ J I J

® Quiescent Current = 0.5 nA typ/pkg@ 5 Vdc

® Noise Immunity = 45% of Vpp typical

® Diode Protection on All Inputs

® Supply Voltage Range = 3.0 Vdc to 16 vdc

¢ Single Supply Operation—Positive or Negative

(e.g., either Vyg or Vpp).
FEATURES !—5 >J

® High Fanout > 50 l ’ l ] ’ ,
® Input Impedance = 102 ghms typical ol s s |y
® Logic Swing Independent of Fanout Voo ¢ Pin 14

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to Vss)

DC Supply Voltage ... e -0.5 ta +16 Vdc
Input Voltage, All Inputs.......cccooevnrni . +.-0.5 to Vpp +0.5 Vde

DC Current Drain per Pin........ s 10 mAdc
Operating Temperature Range... ...-48 to 85°C
Storage Temperature Range ... -65 to +150°C

. QUAD TWO-INPUT NAND GATE 4011
GENERAL DESCRIPTION PIN CONNECTION

The 4011 is constructed with P and N channel enhancement mode devices TOP viEw
in a single monolithic structure (Complementary MOS). Their primary use
is where low power dissipation and/or high noise immunity is desired.

This device contains circuitry to protect the inputs against damage due to
high static voltages or eleetric fields; however, it ig advised that normal

mum rated voKages to this high impedance circuit. For proper operation
it is recommended that Vin and Vg4 be constrained to the range Vg

< (Vigor Vout) < Vpp
Unused inputs must always be tied to an appropriate logic voltage level
(e.g., either Vgg or Vp '

? LT
FEATURES ol s e s 7
® Quiescent Current = 0.5 nA typ/pkg@5 Vdc o
® Noise Immunity = 45% of Vpp typ
® Supply Voltage Range = 3.0 Vdc to 16 Vdc CIRCUIT SCHEMATIC
® Double Diode Protection on All Inputs
14Vpo
ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to Vgs)
DC SUPPY oot -0.5 to +16 Vdc H
Input Voltage, All Inputs.......... 0.5 to Vpp +0.5 Vdc 34901
OC CUrrent Draint er Pif...................ooooo e D2 10 mAdc
Operating Temperature Range.........ccooomvvvvmcomi ..-40 to +85°C
Storage Temperature Range ... -65 to +150°C "% %10 :]
2,59, |20——J\,
@
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INTEGRATED CIRCUITS _ C-MOS

4013

276-2413

DUAL TYPE D FLIP-FLOP

GENERAL DESCRIPTION

The 4013 dual type D flip-flop is constructed with MOS P-channel and N-
channel enhancement mode devices in a single monolithic structure. Each
flip-flop has independent Data, (D}, Direct Set, (S), Direct Reset, (R}, and
Clock (C) inputs and complementary outputs (Q and Q). These devices may
be used as shift register elements or as type T flip-flops for counter and
toggle applications.

This device contains circuitry to protec the inputs against damage due to
high static voltages or electric fields; however, it is advised that normal
precautions be taken to avoid application of any vollage higher than maxi-
mum rated voltages lo this high impedance circuit. For proper operation
it is recommended that Vip and Vout he constrained to the range
Vgs £ (Vin or Vout) < Voo

Unused inputs must always be tied 1o an appropriate logic voltage level
(e.g., either Vgg or Vpp). )

PIN CONNECTION
FEATURES WA

-
w
=~

ALl 10 9 8
e Static Operation

e Quiescent Current = 2.0 nA/package typical @5 vdc
e Noise Immunily = 45% of Vpp typical

e Diode Protection on All Inputs
L]
L]
L]
L]

Supply Voltage Range = 3.0 Vde to 16 Vdc s
Single Supply Operation
Toggle Rate = 4 MHz typical @5 Vdc 5 ¢
Logic Edge-Clocked Flip-Flop Design—Logic stale is retained indefinitely
with clock level either high or low: information is transferred to the out-
put only on the positive-going edge of the clock pulse

e Capable of Driving Two Low-power TTL Loads, One Low-power Schottky
TTL Load or Two HTL Loads Over the Rated Temperature Range ‘ ‘ l \ \ ‘
1 ? 3 4 5 6 7
Voo = Pin 14
Vg = PInT

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to Vgs)

DC SUPPlY VOIBEE covvevvegermssssrssensissssssessms e -0.5 to +16 Vdc
Input Voltage, All TNDUES (oo 0.5 to Vpp +0.5 Vdc
DC Current Drain per Pin....oe 10 mAdc
Operating Temperature Range ....-40 to +85°C

Storage Temperature RANGE ...t -65 to +150°C

TRUTH TABLE

Inputs Qutputs

x= Don’t Care
t = Level Change
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C-MOSs

INTEGRATED CIRCUITS

GENERAL DESCRIPTION

The 4017 is a five-stage
verter. High-

be used in frequency
decimal decode displa

This device contains circuitry to pr

otect the inputs against damage due to
high static voltages or electric fiel

ds; however, it is advised that normal

- For proper aperation it
out be constrained tu the range Vgg

Unused inputs must always be tied to an appropriate logic voltage level
(e.g., either Vgg or Vpp ).

FEATURES

¢ Fully Static Operation

¢ DC Clock Input Circuit Allows Slow Rise Times
® Carry Out Output for Cascading

® 12 MHz (typical) Operation @Vp, = 10 Vde

® Quiescent Current = 5,
® Supply Voltage Range
® Capable of Driving Twa

TTL Load or Two HTL

0 nAspackage Typical @5 Vd¢
3.0 Vdc to 16 Vdc

Low-power TTL Loa
Loads Qver the Rate

ds, One Low-power Schottky
d Temperature Range

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced to Vss)

DC Supply Voltage ..o
Input Voltage, All Inputs ..,
DC Current Drain per Pin................. ..
Operating Temperature Range
Storage Temperature Range

................. -0.5 ta +16 Vdc¢
-0.5 to Vpp +0.5 Vdc
10 mAdc
-40 to +85"C
-65 to +150“C

TRUTH TABLE
(Positive Logic)

(‘ Clock I Decode

Clock Enable Reset | Output = n|

0 X 0 n

X 1 0 n

X X 1 Qo
= 0 0 n+1
. X 0 n

X s 0 n

1 ~— 0 n+1

x = Don't Care If n<5 Carry = “1",
Otherwise = "

DECADE COUNTER/DIVIDER 3017

PIN CONNECTION

TOP VIEW
cLocK
- x ENABLE
"8 wls U"l ,‘3 “2 ’H !10 JB
@ o
wl oI,
c o

-

Q001020304 05060705 Q9 Cout,
!

&

L LT

L
Voo - Pin 16
Vas - Pin 8 R

7

LOGIC DIAGRAM

CLOCK
ENABLE CLOCK
123 14

RESET
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INTEGRATED CIRCUITS | C-MOS
—_—_—'__’// g

4020 14-BIT BINARY COUNTER

276-2420

GENERAL DESCRIPTION

The 4020 14-stage binary counter is constructed with MOS P-channel and
N-channe} enhancement mode devices in a single monolithic structure.
This part is designed with an input wave shaping circuit and 14 stages of
ripple-cavry binary counter. The device advances the count on the negative-
going edge of the clock pulse. Applications include time delay circuits,
counter controls. and frequency-dividing circuits.

This device contains circuitry to protect the inputs against damage due to
high static vollages or electric fields; however, it is advised that normal
precautions be taken lo avoid application of any voltage higher than maxi- PIN CONNECTIONS
mum rated voltages to this high impedance circuit. For proper operation it

is recommended that Vip and Vgut be constrained to the range Vsg Tor e
< (Vin or Vout)< Vop. 23 i Voo
Unuse('i inputs must always be tied to an appropriate logic voltage level Q13— Lo
(e.g., either Vg or Vpp). - [—
S ERED BUFFERED OUTPUT
- outpur | 97 BE
FEATURES
Qs 70
e Fully Static Operation o1 |
e Quiescent Current = 5.0 nA/package typical @5 vde 8 ST
e Noise Inumunily = 45% of Vpp typical Qe 5 INPUT PULSES
e Diode Protection on All Inputs
e Supply Voltage Range = 3.0 Vdc to 16 Vdc Veg ] }'Tm BUFFERED OUTPUT
.

Capable of Driving Two Low-power TTL L.oads, One Low-power Schottky
TIL Load or Two HTL Loads Qver the Rated Temperature Range

Low Input Capacitance = 5.0pF typical

Buffered Outputs Available from stages 1 and 4 thru 14

Common Reset Line

e 13 MHz Typical Counting Rate @Vpp = 15V

ABSOLUTE MAXIMUM RATINGS
{Voltages referenced to Vgs)

DG SUPPIY VOIARE ooorcnsimsssensssnisssssss s LT -0.5 to +16 Vdc
Input Voltage. AL IIPULS v -0.5 to Vpp *0.5 Vdc
DC Curren! DFain per Pill s 10 mAdc
Operating Temperature Range...... ..-40 to +85°C
Slorage Temperature RANGE .ot -65 to +150°C
LOGIC DIAGRAM
Qal Q4 as Q12 Qi Qe
1] T 5 1 2 3
CLDCK 10O——— l l
C Q -—qC Q [ Q - —<3C Q C Q c Q
c at—--—¢ a c} a—--—¢ a c @ @
R R L] R R R
RESET 11 - -
Q6 = Pin 4 Q9 - Pin 12 ¥pp = Pin 16

Q7:Pin 6 Q10 - Pin 18 Vg5 = Pin 8
QB:Pin13  Q11:Pini5

TRUTH TABLE

No Change
Advance to next
state
All Outputs are low

x = Don't Care
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C-MOS ‘ INTEGRATED CIRCUITS

276-2427

DUAL J-K FLIP-FLOP 4027

GENERAL DESCRIPTION

The 4027 dual J-K flip-flop has independent |, K, Clock (C). Set (S) and
Reset (R) inputs for each flip-flop. These devices may be used in control,
register, or toggle functions.

This device containg circuitry to arotect the inputs against damage due to
high statie voltages or electric fields: however, it is advised that normal
precautions be taken to avojd appiication of any voltage higher than maxi-
mum rated voltages to this high impedance circuit, For proper operation i
is recommended that Vin and Vg; be constrained to the range Vgg
SVin or Vo)< Vpp,

Unused inputs must a ways be tied to an appropriate logic voltage level
(e.g.. either Vg or Vppi.

FEATURES
® Quiescent Current = 2.0 nA, pack4ge typical @5 Vdc PIN CONNECTION
® Noise Immunity = 450, of Vi typical . 0P ViEW
® Diode Protection on Al] Inputs © 1 “ - - “ - "
¢ Supply Voltage Range = 3.0 Vdc 1o 16 Vde ! l , ’ !l J
® Single Supply Operation—Positive or Negative ]
® Toggle Rate = 3.0 MHz typical €5 Vdc o l_4
® Logic Swing Independent of Fanout
® Logic Edge-Clocked Flip-Flop Design—Logic state is retained indefinitely =
with clock level either high or low; information is transferred to the out- —° S
put only un the positive-going edge of the clock pulse 5 : 5 :
® Capable of Driving Two Low-power TTL Loads, One Low-power Schottky A ]
TTL Load or Two HTL Loads Over the Rated Temperature Range
1
ABSOLUTE MAXIMUM RATINGS [ l , ’ ’ '
(Voltages referenced to Vsgs) : 2 2 a 3 g ’ .
Yoo = Pin 16
DC Supply VONage ..o -0.5 to +16 Vdc Yoo rpne

Input Voltage, All Inputs............ -0.5 to Viyy +0.5 Vde

DC Current Drain PEr Pinlecciicv B .10 mAdc
Operating Temperature Range.....ccooooo -..-40 to +85°C
Storage Temperature Range ... -65 to +150°C

XXXXXOZ.—A—

x = Don't Care
T = Level Change
I = Present State
*= Next State

31



INTEGRATED CIRCUITS C-MOS

4049 INVERTING HEX BUFFER

276-2449

4050 NONINVERTING HEX BUFFER ®

276-2450

GENERAL DESCRIPTION

‘The 4049 hex inverter/buffer and 4050 noninverting hex buffer are con-
structed with MOS p_channel and N-channel enhancement mode devices LOGIC DIAGRAMS
in a single monolithic structure. These complementary MOS devices lind
primary use where low power dissipation andsor high noise immunity is
desired. These devices provide logic-level conversion using only one supply l“
voltage, Vee. The input-signal high level (Vy,) can exceed the Vi

TOP VIEW

supply voltage for logic-level conversions. Two TTL/DTL Loads can be
driven when the devices are used as CMOS-lo-TTL/DTL converters (Vee
- 5.0 V.V € 04V, Iy, > 3.2 mA). Note that pin 16 is not connected
internally on these devices; consequently connections to this terminal will

not affect circuit operation. lj— 3
t

FEATURES Y l: ]1. \5

NC Pin 13,16

Quiescent Current = 2.0 nA/package typical @5 Vdc
Supply Voltage Range = 3.0 Vde to 16 Vde

e tligh Source and Sink Currents Vs Pin8
e High-to-Low Level Converter Vee Pind
[ 4049
®

ABSOLUTE MAXIMUM RATINGS
{Voltages referenced to Vgg, Pin 8)

DC SUPPIY VOITEE (oo -0.5 lo +16 Vde
Input Voltage, AL TIPULS e 0.5 to Vpp +0.5 Vdc
DC Current Drain per Input Pl eooeoeeoeemiuerassessasnesere e s 10 mAde
bk

DC Current Drain per Output PRI eoeoreereerene s sesesnmssas s .45 mAdc
Operating Temperature Range...... .-40 ta +85°C t \2 L \7 \a
Storage Temperalure RANGE oo -85 to +150°C A
Vss © Pin 8
Vee * Pin 1
4050

CIRCUIT SCHEMATIC
(1/6 OF CIRCUIT SHOWN)

Vee

4049 4050
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C-MOSs

INTEGRATED CIRCUITS

BCD-TO-SEVEN SEGMENT

LATCH/DECODER/DRIVER
TRUTH TABLE

GENERAL DESCRIPTION

The 4511 BCD-to-seven segment latch/decoder/driver is constructed with
complementary MOS (CMQS) enhancement mode devices and NPN bipolar
output drivers in a single monolithic structure. The circuit prevides the
functions of a 1-bit storage latch, an §421 BCD-to-seven segment decoder,
and an output drive capability. Lamg test (LT). blanking (BI}, and latch
enable (LE) inputs are used to test the display, and to store a BCD code,
respectively. It can be used with seven-segment light emitting diodes (LED),
incandescent, fluorescent, gas discharge, or liquid crystal readouts
either directly or indirectly.

Applications include instrument (e.g.. counter, DVM, etc.) display driver,
computer/calculator display driver, cockpit display driver, and various
clock, watch, and timer uses.

This device contains circuitry to protect the inputs against damage due to
high static voltages or electric fields; however, it is advised that normal
precautions be taken to avoid application of any voltage higher than maxi-
mum rated voltages to this high impedance circuit. A destructive high cur-
rent mode may occur if Vip and Vgyr is not constrained to the range
Vss<(Vin or Vo)< Vpy

Due to the sourcing capability of this circuit, damage can occur to the
device if Vpp is applied, and the outputs are shorted to Vgg and are at a
logical 1 (See Maximum Ratings).

Unused inputs must always be tied to an appropriate logic voltage level
(e.g.. either Vgg or Vpp).

FEATURES

® Quiescent Current = 5.0 nA/package typical @5 Vde
® Low Logic Circuit Power Dissipation
® High-Current Sourcing Outputs (Up ro 25 mA)
® Latch Storage of Code
® Blanking Input

® Lamp Test Provision
® Readout Blanking on all Illegal Input Combinations

® Lamp Intensity Modulation Capability

¢ Time Share (Multiplexing} Facility

® Supply Voltage Range = 3.0 Vdc to 16 Vdc

® Capable of Oriving Two Low-power TTL Loads, One Low-power Schottky
TTL Load or Two HTL Loads Over the Rated Temperature Range

ABSOLUTE MAXIMUM RATINGS
(Voltages referenced ta Vgg)
DC Supply Voltage .......coooeovivveeveecirecreesreeeern. O -0.5 to +16 Vdc

Input Voltage, All Inputs.........oococverrvvvnnn.. -0.5 to Vpp +0.5 Vdc
DC Current Drain per Input Pin..o..oooooeioeeeeeeeeeeeceoeeoeoeoosooeoo 10 mAdc
Operating Temperature Range ...........cocoeovovveervvervoenn .-40 ta +85°C
Storage Temperature RANGE ......cocverevverieevrerrieeeeeressiss oo eseessosos -65 1o +150
Maximum Continuous Output Drive Current

(SOUTCe) PEr OULPUL oot 25 mA
Maximum Continuous Output Power

(Source) per OUEPUL F oo e 50 mW
tPormax = Ion (Vpp-Vop).

DISPLAY

4511
276-2447

Inputs Outputs
LEBILTDCBA abecde fg [Display
Xx X 0 xxxx(|1111111 8
X 01 xxxx|000000O0/| Blank
01 1 00001111110 0
¢ 1 1 0001{0110000 1
01 1 0010({1101101 2
01 100111111001 3
01 1 0100{011001 1 4
011 0101/1011011 5
0011 0110{0011111 6
01 10111{1110000 7
011 10001111111 8
011 100111110011 9
011 1010/]0000000 Blark
01 1 1011|0000000 Blank
011 1100/0000000 Blank
011 1101|/0000000 | Blank
011 1110(0000000 Blank
0 11 1111/0000000 | Blank
1 1 1 xxxx

x = Don't Care
*Depends upon the BCD code previously
applied when LE = 0

PIN CONNECTION

TOP VIEW

15 ‘1‘ 13 12 "

fgabcecde

B CLYBILED A

N

[0 )

S D S T A
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INTEGRATED CIRCUITS : C-MOS

EER ouaL sco uP counTER

GENERAL DESCRIPTION

The 4518 dual BCD counter is constructed with MOS P-channel and N-
channe! enhancement mode devices in a single monolithic structure. I'I
consists of two identical, independent, internally synchronous 4-stage
counters. The counter stages are type D flip-flops, with interchangeable S
Clock and Enable lines for incrementing on either the positive-going or
negative-going transition as required when cascading multiple stages.
Each counter can be cleared by applying a high level on the Reset line.
In addition, the 4518 will count out of all undefined states within two
clock periods. These complementary MOS up counters find primary use in
multi-stage synchronous or ripple counting applications requiring low
power dissipation and/or high noise immunity.

“This device contains circuitry to protect the inputs against damage due to
high static voltages or electric fields; however, it is advised that normal
precautions be taken to avoid application of any voltage higher than maxi-
mum rated voltages to this high impedance circuit. For proper operation it
is recummendedgthat Vin asd V:ut be constrained l:o l:he Eange Vgg PIN CONNECTION
L (Vin or Vout)<Vnp, Top viEw
ENABLE CLOCK
Unused inpuls must always be tied to an appropriate logic voltage level i [ " I I s ¥

(e.g.. either Vgg or Vppl.

FEATURES ‘ — -

o1

Quiescent Current = 5.0 nA/package typical @5 Vdc m—\ 02

[ ]

® Noise Immunity = 45% of Vpp typical 00 &
e Diode Protection on All Inputs

e Supply Voltage Range = 3.0 Vdc to 16 Vdc R lﬁ
°

[ ]

[

Low Input Capacitance = 5.0 pF typical
Internally Synchronous for High Internal and External Speeds l
Logic Edge-Clocked Design—Incremented on Positive Transition of Clock i 6 s
or Negative Transition on Enable Voo © PIn 16
6.0 MHz Counting Rate ot
e Capable of Driving Two Low-power TTL Loads, One Low-power Schottky

TTL Load or Two HTL Loads Over the Rated Temperature Range '

ABSOLUTE MAXIMUM RATINGS

DC Supply VOIAGE .ottt -0.5 to +16 Vdc
Input Voltage, All Inputs.. .5 to Vpp +0.5 Vdc

DC Current Drain per Pillucciieieiececeenin e essssancsssss 10 mAdc
Operating Temperature Range.. ...-40 to +85°C
Storage Temperature RaNEe ...vccmienrieeetonenesniiinicinsisseennees -65 to +150°C

TRUTH TABLE

Clock | Enable | Reset Action
e 1 0 Increment Counter
0 -~ 0 Increment Counter
—_ X 0 No Change
X e 0 No Change
e 0 0 No Change
1 = 0 No Change
X X 1 Q1 thru Q4=0

x = Don't Care

34



LIN_‘EAR

INTEGRATED CIRCUITS

GENERAL DESCRIPTION

The 301 is a monolithic operational amplifier intended for general purpose
applications. Operation is completely specified over the range of voltages
commonly used for these devices. The design, in addition-to providing high
gain, minimizes both offset voltage and bias currents. Further, the class-B
output stage gives a large output capability with minimum pawer drain,

External components are used to frequency compensate the amplifier.
Although the unity-gain compensation network specified will make the
amplifier unconditionally stable in all feedback configurations, compen-
sation can be tailored to optimize high-frequency performance fer any gain
setting.

The fact that the amplifier is built on a single silicon chip provides low
offset and temperature drift at minimum cost. It also ensures negligible
drift due to temperature gradients in the vicinity of the amplifier,

ABSOLUTE MAXIMUM RATINGS

Supply Voltage.....cooveeerecvrrincreirs e,
Power Dissipation................
Differential Input Voltage...
Input Voltage.....ccoovveerererien e
Output Short-Circuit Duration (T, = 55°C)...........
Storage Temperature Range......... 5°C to +150°C
Operating Temperature Range ...0°C to +70°C
Lead Temperature (Soldering, 10 SECONAS) w..vveuvvererereeerrereseoesoooo 300°C

TYPICAL APPLICATIONS

..... Indefinite

Variable Capacitance Muitiplier

Simulated Inductor

Inverting Amplifier with Balancing Clrcuit

OPERATIONAL AMPLIFIER

PIN CONNECTION

TOP VIEW

INPUT
FREQUENCY
COMPENSATION ®)

OUTPUT
FREQUENCY
COMPENSATION

Metal Can
Note: Pin 4 connected to case.

Fast Inverting Amplifier with High Input Impedance

INPUT QUTPUT

150 pF

Integrator with Bias Current Compensation

COSINE D1
ouTpuT A 1N457

1 May be zero or equal to paraliel combination D2 68.3v
of R1 and R2 for minimum offset.

fo = 10kHz

4

* Adjust for zero Integrator dritt.
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INTEGRATED CIRCUITS

LINEAR

324

QUAD OP AMP

276-1711

GENERAL DESCRIPTION

The 324 series consists of four independent, high gain, internally fre-
quency compensated operational amplifiers which were designed specifi-
cally to operate from a single power supply over a wide range of voltages.
Operation from split power supplies is also possible and the low power
supply current drain is independent of the magnitude of the power supply
voltage.

Application areas include transducer amplifiers. de¢ gain blocks and all the
conventional op amp circuits which now can be more easily implemented
in single power supply systems. For example, the 324 series can e
directly vperated off of the standard +5 Vi power supply voltage which
is used in digital systems and will easily provide the required interface
electronics withoul requiring the additional £15 V. power supplies.

FEATURES

Internally frequency compensated for unity gain

L]
o Large dc voltage gain 100 dB
e Wide handwidth {unity gain) 1 MHz (temperalure compensated)
® Wide power supply range:
Single supply 3 V) to 30 Vi),
ur dual supplies £1.5 V. to 215 Ve
e Very low supply current drain (800pA)—essentially independent of supply
voltage (1 mW/op amp at +5 V)]
e [ow input biasing current 45 nAp (lemperature compensated)
e Law inpul offset voltage 2 mVy. and offset current 5 nAp.
e Input common-mode voltage range includes ground
e Differential input vollage range equal to the power supply voltage
L]

Large output voltage swing 0 Ve to VI—1.5 V50

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, V*
Differential Input Voltage

32 Vpe: or 216 Vi,
32 Vi
20.3 Ve Lo +32 Vel

Power Dissipation
Molded DIP .

J U PP PO PPPPPPPPN 570 mW
900 mW
.... Continuous

Cavity DIP....
Output Short-Circuit to GND (One Amplifier)
V<15 Vi and Ty = 25°C
Inpul Current (Viy<-0.3 Vg ).
Operating Temperature Range.
Storage Temperature Range ...

Lead Temperature (Soldering, 10 seconds)
TYPICAL APPLICATIONS

" Driving TTL Voltage Follower

+—0 Your
V0 O

Vour © Vin

Squarewave Oscillator Pulse Generator

Rt R1 IN9I4
VWA—— WA——t
100K 30K

PIN CONNECTION

TOP VIEW

OUTPUT 1~ N 7y OUTPUT &

- INPUT 4~
INPUY ¥ 2 E)

- + + d
INPUT 1+ 3 2 INPUT 4+
v+ 7 GND

INPUT 24 3 = . o _ 0 INPUT 3+
INPUT 2~ s 3 INPUT 3—
ouTPUT 2——7 - B OUTPUT 3

Oual-in-Line and Fiat Package

SCHEMATIC DIAGRAM
(Each Amplifier)

INPUTS

+

<%

Qs
ar
Rgc
on € JO\J
atz ‘1

Pulse Generator

NS4

1o © 1 amp/volt Vi
(Incremse R for 1o smail)
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LINEAR

INTEGRATED CIRCUITS

QUAD COMPARATOR

339

'276-1712

GENERAL DESCRIPTION

The 339 series consists of four independent voltage comparalors which
were designed specifically 1o operate from a single power supply over a
wide range of voltages. Operation {rom split power supplies is also pus
sible and the low power supply current drain is independent of the
magnitude of the power supply voltage. These comparators also have a
unique characteristic in that the inpul common-mode voltage range in-
cludes ground, even though operated from a single power supply voltage

FEATURES 9

e Wide single supply:
Voltage range 2V to 32V or dual supplies £+1Vpg to £16Vpe

¢ Very low supply current drain (0.8 mA)—independent ol supply voltage
(1 mW/comparator at +5 V)).}

® Input common-mode vollage range includes ground

¢ Differential input voltage range equal to the power supply voltage

® Low output | mV at 5pA; saturation vollage 70 mV at 1 mA

® Quiput voltage compatible with TTL (fanout of 2). DTL, ECL, MOS and
CMOS logic systems

ABSOLUTE MAXIMUM RATINGS

Power Dissipation
Molded DIP

Cavity DIP e 900 nWw
Output Short-Circuit Lo GNI .. Continuous
Input Current (Vi <-0.3 V)4 e 20 MA

0°C Lo +70°C
-65°C to +150°C

Operating Temperature Range ..o
Storage Temperature Range
Lead Temperature (Soldering, 10 seconds)

TYPICAL APPLICATIONS

5 YOLT GROUP

{ve+ = 5.0Vpc)

AND Gate
Basic Comparator it v+
3K
4V O
Your
+Vier O A
B
Driving CMOS bt ¢ o
B 100K 1K f AeB-C
o 3
L |
o 3
One-Shot Muitivibrator
1/4
| MMS4CXX v+
o 12 i1 T
il !
o ™
Driving TTL vt o L
+V.~H
100pF
1NS14
1/4
3 Sviek DMS54xX
O 12 .
e = -
174 =3 ==
= OMS4XX 3

PIN CONNECTION

TOP VIEW
QUTPUT 2
7 17 OUTPUT3
ouTPUT 3
T 73 OUTPUT 4
Ve GND
3 12
INPUT 1~ L INPUT 4+
4 1t
INPUT 14— pom— -
3 1o INPUT 4
INPUT 2~ ——— 5 INPUT 3+
INPUT 24 7 s INPUT 3=
Dual-tn-Line and Flat Package

SCHEMATIC DIAGRAM

+INPUT
—INPUT O——
15V GROUP
{18 Yo OR Gate
Vf
200K
3K
A
8

21K t:AB:C

1/4
LM339

51K
§
of e

15K

+15v

R
—O Vour
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INTEGRATED CIRCUITS o - "LINEAR

276-702

377 DUAL TWO-WATT AUDIO AMPLIFIER

GENERAL DESCRIPTION

The 377 is a monolithic dual power amplifier which offers high quality
performance for stereo phonographs, tape players, recorders, and AM-FM
stereo receivers, etc.

The 377 will deliver 2W/channel into 8 or 16Qloads. The amplifier is PIN CONNECTION

designed to operate with a minimum of external components and contains
an internal bias regulator to bias each-amplifier. Device overload protection . OrIVEY
consists of both internal current limit and thermal shutdown.
FEATURES S U e
1 AL
® Ay typical 80 dB e Internal stabilization e Internal current oureUT 2
® 2W per channel o Self centered biasing limiting OUTRUT 17 g
e 70 dB ripple rejection ® 3 MQ input ¢ Internal thermal GND— S OND
e 75 dB channel impedance protection
separation ® 10-26V operation GND 3 — 1 OND
APPLICATIONS GND ° o 7 OND
e Multi-channel audio ® Automotive systems ® Intercoms INPUT 1 g INPUT 2
systems e Stereo phonographs @ Servo amplifiers FEEDBACK 2
e Tape recorders and  ® Bridge output stages @ Instrument systems FEEDBACK 1 a
players ® AM-FM radio
® Movie projectors receivers - Duak-in-Line Package
ABSOLUTE MAXIMUM RATINGS
SUPPlY VOIAE oo
Input Voltage.............
Operating Temperature
Storage Temperature ... e -65°C to +150°C
JUNGHON TEMPETALULE ..ooviitiet et st 150°C
Lead Temperature (Soldering, 10 $ecoNds) oo 300°C
TYPICAL APPLICATIONS ‘
Simple Stereo Amplitier Simple Stereo Amplifier with Bass Boost
:l,_ B8.02uF
Iria'e
1. SuF — 80 qL:
NPUT 1+ 0———{ b 200uF 200uF

0.9uF

TAB GND ! TAB GND

80}

0.02uF

10W Per Channel Audio Amplitier

SIGNAL f
V= 422¢ weutr o——1

.
0.9uF
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LINEAR ) INTEGRATED CIRCUITS
LOW VOLTAGE AUDIO POWER AMPLIFIER
\,276-1731

GENERAL DESCRIPTION

The 386 is a power amplifier designed for use in low voltage consumer PIN CONNECTION
applications. The gain is internally set to 20 to keep external part count

low, but the addition of an external resistor and capacitor between pins TOP VW
1 and 8 will increase the gain to any value up to 200. |
The inputs are ground referenced while the output is automatically biased SANTT o CAN
to one half the supply voltage. The quiescent power drain is only 18 milli- NPT —— BYPASS
watts when operating from a 6 volt supply, making the 386 ideal for battery ! !
operation. +INPUT — — %
FEATURES e I
® Battery opecration ® Ground referenced input
® Minimum external parts ® Self-centering output quiescent Dual-in-Line Package
® Wide supply voltage range 4-12 Volts voltage
® Low quiescent current drain 3 mA ® Low distortion
® Voltage gains from 20 to 200 ® Eight pin dual-in-line package
APPLICATIONS SCHEMATIC DIAGRAM
® AM-FM radio ® Intercoms ® Ultrasonic drivers e e e T —
amplifiers ® TV sound systems ® Small servo drivers 2 79 Ts
® Portable tape player @ Line drivess ® Power conver:ers e — ov,
amplifiers e G ¢
ABSOLUTE MAXIMUM RATINGS = ] l<
SUPPLY VOIAGE .......cecvecirceireenee ettt et s st s ast st seeeen 15V ¥ .
Package Dissipation 8 Pin DIP ...........cccocoveiveveimeenrreseenssssssesessennens 660 mW w0 vk [ s s
INPUt VOIBZE......ouuimcrcurrim ettt et esestese e s ee s seee e seee s ens $0.4V ¥
Storage Temperature...... .-65°C to +150°C :
Operating Temperature.. ...0°C to +70°C r)
JUNCHION TeMPETALUTE......omeeteeririteieeiccee sttt seeeescereseseesseestessessseseses +150°C sox
Lead Temperature (Soldering, 10 seconds] ...........cocouveerererreereerrerennen +300°C :’:] .
’ ———QGND
TYPICAL CHARACTERISTICS
Distcrtion vs Distortion vs Device Dissipation vs Device Dissipatian vs Device Dissipation vs
Frequency Output Power Output Power—4Q Load  Output Power—8Q Load Dutput Power —16Q Load
g E @ 10 & 05 _[' T
20 T ® 10 A i @
e 5 E bl At EFEH b £ ] e
E 191 Pour + 128w E H $oe it § oai—t¥- 12y cont— 3 04 SN
E A c2dB(Cran0n | g +H o= _"'_/"'."f+:°‘2‘.1 z ¥ =ra=2eN z Al b
22 s H - §o.=7 = b 2 0 }f’ 17 L yirer TR
+H } 110% DIST verwv 411 < A
i : ! it il My ss sl W aw Cat 1.
z Y 5 T 8 woisT—t—— & A gL g Ao ok ovet
$ oe - L 3 L g 0.2 LIEV!L —Lr o2 AT :r 5&?1 — 5 0.1 n.rw-——w TEvelimmlm|
1 1 [ - |
5 "% ] o b Jomr oo ol 10 8 %% o.[z 03 aE (] § ° u.lz ru o.lo lu w ° %oz s wr
= FREQUENCY (Mx) i OUTPUT POWER (WATTS) OUTPUT POWER (WATTS) QUTPUT POWER (WATTS) OUTPUT POWER (WATTS)
TYPICAL APPLICATIONS
Amplifier with Gain = 20 a Amplifier with Galn = 200 Amplifier with Gain = 50
Minimum Parts
Vs
Vi
g
0.05uF
avpass 1o
+

Note: It osciiation exiets under some losd conditions, add 100 and 0.05.F neries network trom pin 5 to grour.
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INTEGRATED CIRCUITS

LINEAR

555

278-1723

TIMER
DUAL TIMER

56

276-1728

GENERAL DESCRIPTION

THe 555 is a highly stable device for generating accurate time delays or
oscillation. Additional terminals are provided for triggering or.resetting if
desired. In the time delay mode of operation, the time is precisely con-
trolled by one external resistor and capacitor. For astable operation as an
oscillator, the free running frequency and duty cycle are accurately con-
irolled with two external resistors and one capacitor. The circuit may be
triggered and reset on falling waveforms, and the output circuit can source
or sink up to 200 mA or drive TTL circuits. The 556 is a dual 555. The two
timers operale independently of each other sharing only V¢c and ground.

FEATURES

Timing from microseconds through hours
Operates in both astable and monostable modes
Adjustable duty cycle

Qutput can source or sink 200 mA

Output and supply TTL compalible
Temperalure slabilily better than 0.005% per °C
Normally on and normally off output

APPLICATIONS
e Precision timing

e Pulse generation
e Sequential timing

ABSOLUTE MAXIMUM RATINGS

Pulse position
modulation
e Linear ramp generator

e Time delay generation ®
e Pulse width
modulation

SUPPIY VOIABE vt +16V
Power DisSiPation. .o et 600 mW
Operating Temperature RANGE oo 0°C to +70°C
Storage Temperature Range ... -65°C to +150°C
Lead Temperature (Soldering, 10 seCONdS) oo 300°C
TYPICAL APPLICATION
Relay Timer
+15V
[~
T Nonm\uv
'S 100K ! l Lo o "on tond
ik
8 4 01 t ﬁ
5M t -
i
0 555 3
| ——0 TO
7 NORMALLY
E o2 to OFF LOAD
2 1
I
‘I‘ START I i ](
4
Automatic Headlight Turn-Oft Circuit
;} HEADLIGHTS
|N‘010| SWlTCI:
Y ARl
DELAY %j 1 ' OoN
ADJ S 1M !
IR '
IGNITION 5008 P, :
SWITCH R2 Q300K (8 4 |
[ H
STARTOC e +——1 :
) £k 7 3 :i ¢ HEADLIGHTS
— ——1 555
BATER 1N4001 5000
It 2 12v
1T
0.001
> &.7K L _]_5 !
2 1=l a7uF 0.1
L Loogee] | ] .

PIN CONNECTION

TOP VIEW
GND —— 3 e
TRIGGER 3 7 DISCHARGE
555
oUTPUT 3 3 THRESHOLD
L CONTROL
BESEN 5 VOLTAGE
Duai-In-Line Packsge
TOP VIEW
556
DISCHARGE ——
SCHARGE — o Vee
o
2 13
CONTROL P
VOL"gE 3 + [ THRESHOLD
'S
RESE CONTROL
LAy g 11 VOLTAGE
ouTPUT % ]
) 5 2 S 7o NESET
&
B
TRIGGER ——] 2 5 OuTPUT
GND--— — TRIGGER
© comP

Dusl-in-Lins Psckage

TRUTH TABLE (IC555)

PIN 2 PIN 6 PIN 4 PIN 3
TRIGGER | THRESHOLD | RESET | QUTPUT
H X H L
L X H H
H L H L
X X L L

H = High Level.

L = Low Level

Warbte Alarm Circuit

X = Don't Care

+12V

0.1uF M ™
7
2 4
1
555
s 8
0.014F
3
3
4,
& RIZ4TK
it
T
10uF
210K
b:
T B - vV
0.01uF 33K 33K
5
2 7
4
555
1 8
L4 5 450
SPEAKER
R2
2200
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LINEAR

GENERAL DESCRIPTION

The 566 is a general purpese voltage controlled oscillator which may Le
used to generale square and triangular waves, the frequency of which is a
very linear function of a control voltage. The frequency is also a function of
an external resistor and capacitor.

FEATURES

Wide supply voltage range: 10 to 24 volts

Very linear modulation characteristics

High temperature stability

Excellent supply voltage rejection

10 to 1 frequency range with fixed capacitor

Frequency programmable by means of current, voltage, resistor or
capacitor.

APPLICATIONS

® FM modulation
® Signal generation

® Function generation
® Frequency shift keying

ABSOLUTE MAXIMUM RATINGS

® Tone generation

Power Supply Voltage........ccouiviiiiiieeerieieieeraeee e et 26V
Power DisSipation....ccicvieciirieieecre ettt ser sttt s snnes e 300 mW
Operating Temperature Range...............

Lead Temperature (Soldering, 10 S€C)..ccccvrervererverererveeereenee.

The 586 may be operated from either a single supply as shown in this test circuit, or Irom a split (¢) power supply.
When operating trom s spiit supply. the square wave output (pin 4) Is TTL compatible (2 mA current sink) with the
addition of 4.7 k(2 reslstor from pin 3 to ground.

A 0.001 uF is pins 5 and 6 10 prevent parasitic oscillations that may occur during VCO
switching.

_2(V* - Vg
fo - “RigwT

where 2K<R1<20K »nd V,is voltage between pin 5§ and pin 1.

PIN CONNECTION

TOP VIEW

GND

1

]

SOQUARE WAVE
OuTPUT 3

TRIANGLE

WAVE OUTPUT & <]

—
B lcc

| _TIMING
6 CAPACITOR

] TIMING
i 7 RESISTOR

_ MODULATION
& INPUT

‘Ouattn-Line Package

TYPICAL APPLICATION

1kHz And 10kHz TTL Compatible
Voitage Controlled Oscillator

+6v

Tl

10K

LMSE6

ThL

6 . ~3V FOR 1kHz
roo0er } o8V FOB 10kkz
. s |
—— -V
| F.wms CONTRAL YOLTAGE
INPUT W TO 5.5V

IN PHASE
TIL COMPATIBLE
ouTPuUT

—O+8V

QUADRA TURE
- ~OTTL COMPATIBLE
OUTPUT

GENERAL DESCRIPTION

The 567 is a general purpose tone decader designed to provide a saturated
transistor switch to ground when an input signal is present within the pass-
band. The circuit consists of an I and QQ detector driven by a voltage con-
trolled oscillator which determines the center frequency of the decoder.
External components are used to independently set center frequency,
bandwidth and output delay.

FEATURES

20 to 1 frequency range with an external resistor

Logic compatible output with 100 mA current sinking capability
Bandwidth adjustable from 0 to 14%

High rejection of out of band signals and noise

Immunity to false signals

Highly stable center frequency

Center frequency adjustahle from 0.0i Hz to 500 kHz

APPLICATIONS

® Touch tone decoding ® Wide band FSK

® Precision oscillator demodulation

® Frequency manitoring ® Ultrasonic controls
and control

ABSOLUTE MAXIMUM RATINGS

® Carrier current remote
controls

® Communications
paging decoders

SUPPLY VOIAGE. c..ceiv ittt eve et ee e e 9V
Power Dissipation...... 300 mW
Vg (Output Voltage).....covenenene i 15V
V, (-Voltage At Input)........ =10V
Vi, (+Voltage At INPUL)eccciiiieierieeecee ettt sae e sesase e sees VvV, +0.5V
Storage Temperature RaNGe .......ccccvevurerrcerarererorenemsrsreesienennes -65°C to +150°C

Operating TempPerature.........ccceuvieceicescorsncreneecnsaresacsssesessssesnennner. 0°C 10 +70°C

TONE DECODER

PIN CONNECTION

TOP VIEW

OUTPUT

FILTER 1 3
| | PHASE
DET
Loop

OUTPUT

FILTER 2

INPUT

H

3 £l
‘O
s

v+ —

7 GND

TIMING
6 CAPACITOR

TIMING
5 RESISTOR

Dualsin-Line Packsge

TYPICAL APPLICATION

Oscillater with Quadratrature Output

+V
Connect pin 3 to 2.8V P
1o invert output.

6 5 .j’
-9
" 1

Hl
i

The center frequency of the tone
decoder is equal to the free running
trequency of the VCO.
" 1

Thisisgvenby f, > -— ..

9 ¥ lo = I
The bandwidth of the filter may
be found from the approxmation

v,
BW=|070\/::;: in%off,

Wheve:

V, = Input voltage (volts rms),
V. <200 mv

C, = Capacitance at Pin 7 .uF)
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INTEGRATED CIRCUITS

LINEAR

VOLTAGE REGULATOR

GENERAL DESCRIPTION

The 723 is a voltage regulator designed primarily for series regulator appli-
cations. By itself, it will supply output currents up to 150 mA; but external
transistors can be added to provide any desired load current. The circuit
features extremely low standby current drain, and provision is made for
either linear or foldback current limiting.

FEATURES

¢ 150 mA oulput current without external pass transistor

e Qutput currents in excess of 10A possible by adding external transistors
® Input voltage 40V max

¢ Qutput voltage adjustable from 2V to 37V

e Can be used as either a linear or a switching regulator

The 723 is also useful in a wide range of other applications such as a shunt
regulator, a current regulator or a temperature controller.

ABSOLUTE MAXIMUM RATINGS

Pulse Voltage from V¥ 10 V= (50 MS8) v s 50V
Continuous Voltage from V¥ 10 Voo nnnnnnnreeesesns .40V
Input-Qutput Voltage Differential.......cocovvineneennne. .40V
Maximum Amplifier Input Voltage (Either Input).. 7.5V
Maximum Amplifier Input Voltage (Differential) .....ccovveriinnicneninncinns 5V
Current from Vo e s R ————r e 25 mA

Current from Viggg ..
Internal Power D1331pahon Metal Can

CEAY PP rcomomrormmormomensmoomossomrnaemomaoms
Molded DIP
Operating Temperature Range................
Storage Temperature Range Metal Can
IO cormoommmmosonrmeranproenooamomomomooaomo: .
Lead Temperature (Soldering, 10 SEC).uiiivieimneniieiiinennncessinenneenns 300°C

PIN CONNECTION

FREGUENCY Tor view
NC  COMPENSATION V4 Ve Vour vz NC
1 12 12 " 1% 1 ] L]
:) VOLTACE ERROR AMP
1 Ll
Tu 2 3 ] s . 7
NC CURAENT CURRENY INVERTING NON- sy V-
LMIT SENSE INPUT INVERTING :
INPUT
Dusi-in-Line Package
Basic Low Voltage Regulator
(Vour =2 40 7 Voits)
11 10
2] Rsc REGULATED
W ouTRUT
Rl gl wwa |a
A1 A2
5 « R Note: R3 » R1+R2 for

= =

Line Reguiation
Load Reguistion

7 13 l
C12% 100pF
TYPICAL PERFORMANCE

Reguiated Output Vi

sV
{AVa = 3V) O5mV
{81, = 50mA} 1.5mv

741

OPERATIONAL AMPLIFIER
276-007
276-010

GENERAL DESCRIPTION

The 741 series are general purpose operational amplifiers which feature
improved performance over industry standards.

The amplifiers offer many features which make their application nearly
foolprobf: overload protection on the input and output, no latch-up when
the common mode range is exceeded, as well as freedom from oscillations.

ABSOLUTE MAXIMUM RATINGS

SupplyaVoltager. +16V
Power Dissipation................ 500 mW
Differential Input VOltage.....coiiiiiiiinimiieiieeseinsien e e +30V
I U Y Ol A ges e it tastassssnsnaassseneonasansnionasarssnanssntsansanns +15V
Output Short Circuit DUration.......ceveevvveinennienennen ...... Indefinite
Operaling Temperature Range. 0°C to +70°C
Storage Temperature Range .......ocevverineaes -65°C to +150°C

Lead Temperature (Soldering, 10 s€c0nds}..covceevinercrnisinsnsnssnssnrnnsennnens 300°C

TYPICAL APPLICATION
Non-inverting Amplitier

W L] GAIN R1 R2 B.W, A
]
7 10 ALY K | 100kH2 400M
: (3 O 100 1000 | 0.9x | 10kHz | 260m
INPUT O———A—] 1000 1000 | 999K | kM2 | oM
A1R2
GEx

PIN CONNECTION

TOP VIEW

INVERTING
INPUT

Note: Pin & connacied 10 Case.

TOP VIEW
OFFSET NULL——“ ‘_" NC
INVERTING INPUT N )—t v+
NON-INVERTING
INPUT 3 *  ouTPUT
V-7 '—TOFF!ET NULL
Ousi-In-Line Package
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LINEAR INTEGRATED CIRCUITS

DUAL OPERATIONAL AMPLIFIER gg;ég

GENERAL DESCRIPTION

The 1458 is a general purpose dual operational amplifier. The two ampli- PIN CONNECTION

fiers share a common bias network and power supply leads. Dtherwise, TP VIEW

their operation is completely independent. Features include: T

FEATURES ouTRUT A — SVt

® No frequency compensation required.

® Short-circuit protection e # OUTPUT B
® Wide common-mode and differential voltage ranges

¢ Low-power consumption NON-INVERTING 2 2 | INVERTING
® No latch up when input common mode range is exceeded LIZr &8 il O R G L0
ABSOLUTE MAXIMUM RATINGS — LR
SUPPLY VOIAEE ..ottt s st e s s st e e +16V

Power Dissipation.......... .. 400 mW Dusiein-Uine Packege

Differential INPut VOIAZE ....cceiieiiiieiiee e e st st e ctseesems +30V

INPUL VOIZEE wuiiviiie ittt s e s +15V

Output Short-Circuit Duration ... .. Indefinite

Operating Temperature Range.... ..0°C to 70°C

Storage Temperature Range ......ccoeeveivvicvveninnn -65°C to 150°C )

Lead Temperature (Soldering, 10 SEC)......ocovvivevieieienriiersrereecesseieneseenas 300°C

QUAD OPERATIONAL NORTON AMPLIFIER 3900

276-1713

) PIN CONNECTION
GENERAL DESCRIPTION

TOP VIEW
The 3900 series consists of four independent, dual input, interrally com-
pensated amplifiers which were designed specifically to operate off of a
single power supply voltage and to provide a large output voltage swing. W W
These amplifiers make use of a current mirror to achieve the non-inverting B | Moo
input function. Application areas include: ac amplifiers, RC active filters, : f M A L "
low frequency triangle, squarewave and pulse waveform generation cir- IN2-— TN
cuits, tachometers and low speed, high voltage digital logic gates. ours -
3 1"

FEATURES our 15 ouTe
¢ Wide single supply voltage 4 Vp. to 36 Vp¢

range or dual supplies +2 V5, to £18 Vpe Wig ‘[é_ \ T o
® Supply current drain independent of supply voltage oD + + e
® Low input biasing current 30 nA ! *
® High open-loop gain 70 dB
® Wide bandwidth 2.5 MHz (Unity Gain} Dual-in-Line and Flat Package
® Large output voltage swing (V* -1) Vp-
¢ Internally frequency compensated for vnity gain
® Output short-circuit protection
ABSOLUTE MAXIMUM RATINGS EASEATS GV A0 DO
Supply Voltage (Wide Range, Single Supply)...cccccovvmrimrcneincrerrnn.s 32 Vpe Basic Instrumentation Amplitier
Supply Voltage (Wide Range, Dual Supply) ..ccccoceemmrerevemnrinniiennnne. +16 Vpe — recEs
Power Dissipation (T4 = 25°C)

Flat Pack..oiiiiiiiiiinicinie e ncnserenne e ssssssvsesstes e saest s sveseresne 570 mW
Input Currents, Iiy* or Iiy™ v, .20 mApc
Output Short-Circuit Duration—One Amplifier...........coocvveun..n. Continuous

Ta = 25°C (See Application Hints)
Operating Temperature Rane ..........co.covveceveeiversiesieseeesoresene s 0°C to +70°C
Storage Temperature RANGE .......ccoevveveereivivvrenveeseeriseeesseeens -65°C to +150°C
Lead Temperature (Soldering, 10 SECONAS | +.v.vovvveveereeererereeeesieesressrns 300°C

i ™ R AR
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INTEGRATED CIRCUITS LINEAR

3900 (276-1713) TYPICAL APPLICATIONS (Con't)

Bi-Quad Active Filter Voltage Controlied Current Source High V|y, Low (Vin-Vour) Self Regulator
(2nd Degree State-Variable Network) (Transconductance Amplitier)
Vin (% 7 Voc)
]
v+ +Vin +Vour
G 7 Vour *B.2Voc I°<L T
[+}}
10K < 1K
— o
330 pF REY]

- +Vi O—AAA—4
™

VA LM3800
10M
1 V- +
33;,,; 470K !
™ Io - mA/NOLT v,,.l !
v+ ]
'
[o]
Q1 and Q2
Vour e Ve absorb high
Vin
o-50
1o - 1kMz
™M
&
v+
Ground-Referencing a Voltage Regulator Fixed Current Sources
Differential Input Signal
v+
+
910 <
R1Z1K
, v _sw b3
1 A :1 AAA p.
: 10M ™ R2
WA
- 10M
Vag R —
+
———O +Vour oc
oM ™
) ]
! 13 "l i | l L
' 18 (Vour ~ Vi * Vae) L] %h tmA ' :
Voltage-Controlied Current Sink Butfer Ampilifier Tachometer
(Tranconductance Amplitier)
v+
v+
200K
180K
]
3 1
o3 i ll, = IMA/VOLT (Vin) 0.1uF
1 < * < 180K
™
™
" $——O+Vour ’ A——O+Vour oc
Vour * Vin
. Vin Z Vae Vour oc * A
™ S 200K * Allows Voyr to go to zero
100K
< 1K
w11
l P L ow
+Vin ) +Vin Vi
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LINEAR - INTEGRATED CIRCUITS

LED FLASHER/OSCILLATOR 3909

276-1706
GENERAL DESCRIPTION PIN CONNECTION
The 3909 is a monolithic oscillator specifically designed to flash Light Top view
Emitting Diodes. By using the timing capacitor lor voltage boust, it delivers * stow ac ne a ve
pulses ol 2 or more valls to the LED while operating on a supply of 1.5V
or less. The circuit is inherently sel-starting, and requires addition of only

: . L
a battery and capacitor to function as a LED flasher. 1z
It has been optimized for low power drain and operation fraom weak bat- S 6K o
teries so that continuous operation life exceeds that expected from battery |~
rating. x oy 20K 10K 20k
5l
Application is made simple by inclusion of internal timing resistors and an 6.5V g @ i
internal LED current limit resistor. 03 7 -
Timing capacitors will generally be of the electrolytic type, and a small 3V i L,
rated part will be suitable for any LED flasher using a supply up to 6V. — a2
However, when picking flash rates, it should be remembered that some O
electrolytics have very broad capacitance tolerances, for example -20%
Lo +100%. . L .
1

FEATURES 3 FAST RC ouT NC V-

Dusl-in-Line Package
® Operation over one year from one C size [lashlight cell
Bright, high current LED pulse i
® Minimum external parls
® Low voltage operation, lrom just over 1V to 5V
® Low current drain, averages under 0.5 mA during battery life
® Powerful; as an oscillator directly drives an 8Q speaker

ABSOLUTE MAXIMUM RATINGS
Power Dissipation
VF VOHBEE oot ettt ae ettt eeeeeee e 6.4V
Operating Temperature Range
Pulse Width

1.5V Flasher

NSLS027 /, /)
Operating Current. @
Flash Frequency
High Flash Frequency
. 8 T s s
TYPICAL APPLICATIONS -
Warning Flasher High Voltage Powered 3V Flasher 1|2 l: 4
n & .
X N 7 2 Note: Normai flash rate: 1 H:
oA @ sLs027 2, i ote: Normai flash rate: 1 Hz
N e 3004F
Lad v
Rry
AN oJl— -I — 71T
Il |1 8 5 8 7 ] 5 06—+ I
« | | |
[
) % 05—
LM3909 Crx LM3sos T Soal— -
o | |
S | |
o 03——A
1 2 ]: ) ’1 2 ]s ) 2 |
r 0z —
0.1 I It
0 19 1.2 13 14 1516
—I BATTERY VOLTAGE (V)
300uF
v Note: Normal fissh rate: 1Hz.
Average iopam = 0.77mA ESTIMATED BATTERY LIFE
(CONTINUOUS 1.5V FLASHER OPERATION)
TYPE
$IZE CELL
TYPICAL OPERATING CONDITIONS STANDARD | ALKALWE
NORMAL AA 3 MONTHS | € MONTHS
C Rg W R Ve
v ELASHIRE " * " N c 7 MONTHS | 15 MONTHS
ev 2 400uF K 1.5 5-25v D 1.3 YEARS 26 YEARS
sy 2 180,F 3.9K K 13-50v i
100v 17 100uF 43K w® 85-200V Nole: Estimates are made from our tests and manu-
facturers data. Conditions are iresh batteries and
room Clad or “leak-proof” batteries

are recommended for any application of five months
or more. Nickel Cadmlum cells are not recommended.
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INTEGRATED CIRCUITS

LINEAR

3911 TEMPERATURE CONTROLLER

276-1706

GENERAL DESCRIPTION

The 3911 is a highly accurate temperature measurement and/or control
system for use over a -25°C to +85°C temperature range. Fabricated on a
single monolithic chip, it includes a temperature sensor, a stable voltage
reference and an operational amplifier.

The output voltage of the 3911 is directly proportional to temperature in
degrees Kelvin at 10 mV/°K. Using the internal op amp with external re-
sistors any temperature scale factor is easily obtained. By connecting tl..
op amp as a comparator, the output will switch as the temperature trans-
verses the set-point making the device useful as an on-off temperature
controller.

An active shunt regulator is connected across the power leads of the 3911
to provide a stable 6.8V voltage reference for the sensing system. This allows
the use of any power supply voltage with suitable external resistors.

FEATURES

Uncalibrated accuracy £10°C

e Internal op amp with frequency compensation
e Linear output of 10 mV/°K (10 mV/°C)
L
L

Can be calibrated in degrees Kelvin, Celsius or Fahrenheit
Output can drive loads up to 35V

ABSOLUTE MAXIMUM RATINGS

Supply Current (Externally Set)....coooonienii 10 mA
Output Collector Voltage V M. 36V
Feedback Input Voltage Range......cooovmiinnnnmscncinnninnininnn 0V to +7.0V
Qutput Short Circuit DUration....eerissssessce e Indefinite

Operating Temperature Range... ..-25°C to +85°C

Storage Temperature Range.......cceeenee. -65°C to +150°C
Lead Temperature (Soldering, 10 seconds) ... 300°C
TYPICAL APPLICATIONS
Ground Referred Basic Temperature Controller
Centigrade Thermometer
R1 Ry
Ao T FAVE S £ o+
. OUTPUT L )
4 10mvrrC asul L )
R, < 10K
3
SET 3 2
Lmasy 38K TEMPERATURE S LM3911 O OUTPUT®
2 AT 10mv/* K B0k
] S.0K* 7
R2
=15V O————AW\
5.5K
RY = 1000 (V* ~3.0V) T Ry (vt -68VIK
R2 = 500 (V- -4.0V)
* Trims out Initial zener tolerance. Set output to resd °C. *Output goes nagative on temperature Increase.
Basic Thermometer for Negative Supply Basic Thermometer for Positive Supply
R,
-0 +15V O———AAA -0
I 7.5K
* L OuTPUT 4 ouTPUT
10mV/°K 10mV/* K
2 (2
LMt LM3911
3 3
1 1
Rg ¢ 7.5K
Ry = (V" -8.8V) x 10°Q Rg = (V™ -6.8V) x 10°0

Note: Load current to GND
is suppiied through Re.

PIN CONNECTION

TOP VIEW

UTPUT
© 2

INPUT
FEEOBACK ¥

10mV/* K

v+

Oual-In-Line Package

Proportioning Temperature Controller

v+
(Note 3) c
R6S &7
<
RS
15| PROPORTIONING
i BANDWIDTH
R9 2
RY S 1K
1 x
R1 2 12K
<
R c2
C1 &= (Note 1) _,__M:v_“
T 3K 0.002uF
4
SET 2N2908 TO
pOINTS B4 L ¥ opricauy
R2 530K 100K 2 CONTROLLEO
HEATER
R3 Q22K 1 (Note 2) ¥=
gk 1 Moy A .
palg LED "ON"=
e l“" OFF"
Note 1; C1 determines proportioning frequences
1 V=
t* TReET (Note 3)
Ve?
Note 2: R10 = V8
ote 2: R10 50075

Note 3: Elther V- or V + can be grounded.

Increased Gain and Output Drive
1 20K
Ry
+ 15V O- AN —0
7.5K
I . OUTPUT
10mV/°K
3
bIF
[CET b3
2
'/znms
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INTEGRATED CIRCUITS

GENERAL DESCRIPTION

displays.
FEATURES

INPUTS:

IN,, IN,, IN,
Vin “1" level
Vin "0" level

60 Hz IN, OSC IN, Display Enable
Viy 1" level ...,
Vin "0" level....

OUTPUTS:

Radio Out, Alarm Qut
l()”-]- 1" level @ VOUT
oyt "0" level @ Vo yp

\,DD ves

oy “1" level @ Vo = -1.0 V

Iour “0" level @ Vgyyp =
OSC Out

Iout 1" level @ Vour =

D, to D, Sa to Sg, 1 Hz sq. wave, AM, PM
Tour “1" level @ Vayur = 4.0 Voo er e 5.0 mA (MIN)
..1.0 mA (MIN)

Iour "0 level @ Vg = Vpp +1.0 Ve,

TYPICAL APPLICATION (See Page 48)

MOS/LSI DIGITAL CLOCK/CALENDAR
RADIO TIMER

The 7001 is an alternating time (8 second display) and calendar (2 second
display) chip. To construct this clock/calendar circuit you need only a
single power supply. displays and standard interface components. It is
compatible with 4 or 6 digit, 7 segment, common cathode, multiplexed

28/30/31 day calendar, 12/24 hour clock and 24 hour alarm with 10
minute snooze control; 50/60Hz operation: 9 hour 59 minute timer; on
chip 60Hz back up:; 1Hz output and an inhibit input to wire OR the digit
and segment outputs to other chips. The setting of any one counter {time,
alarm, calendar, timer) does not affect the contents of any other counter.

ABSOLUTE MAXIMUM RATINGS
All specifications are at T, = 25°C

AN INPUIS B Vi = =17 Vet see s en s seseenissenssress

..... 0.4 mA (MIN)
...40.0 yA (MIN)

PIN CONNECTI

‘TOP VIEW

7001

276-1766

ON

pe ST [—zu;::uns WAVE
RADIO OUT—— U b7 Yoo
ALARM OUT—3— g Oc N
Nz 5 0% OUT
w1 ) 5 Yoo
Ny 5 some N
S
Dl.—' -—;Sg
02— b——s1
DSW—1 r—‘-;SQ
bl Bk
D5 75t
A3
o

Project Parts List for Schematic on Page 48

This package contains a complete circuit card ready for parts to be added. To construct this Project you'!l need the following parts :

SYMBOL OESCRIPTION QaTyY. CAT.NO. SYMBOL OESCRIPTION
c1 220 uF/35V Electrotytic Capacitor 1 2721029 RE, 12 330 ohm % Watt Resistor
c2 0.01 uF {10,000 pF} Disc Capacitor 1 272131 R13 470 ohm % Watt Resistor
c3 100 pF Disc Capacitor 1 272123 R14-16, 20 120K ' Watt Resistor
C4 47 pF Disc Capacitor 1 27211 R17 150 ohm % Watt Resistor
CR1,4 1N4001 Rectifier Diode 2 276-1101 R22 47K % Watt Resistor
CR2 Bridge Rectifier 1 276-1151 S 2 Pole, 6 Position Rotary Switch
CR3, 8,7, $2,3,7 SPST Miniature Push Button Switch
13-23 1} 1N914 Diode 14 2761122 54,6 SPST Toggle Switch
CR8 -~ 12 Subminiature Red LED 6 276-042 S5 SPDT Toggle Switch, Neutral Center
D1-0D6 Common Cathode LED 7 Segment Display 6 276-062 T 12V/300mA Transformer
Ic1 Clock/Calendar/Radio Timer 3} Experimenter’s Cabinet
Integrated Circuit 1756 1 276-1756 9 V Battery Clip
ic2,3 Segment Driver Integrated Circuit 501 2 276-1701 8 AA Cell Battery Holder
iC4 Hex Digit Driver Integreted Circuit 500 1 276-1702 AC Socket
K1 Miniature DPDT Relay 1 275-208 4) %" (12,7 mm) Spacer
LS1 8 ohm Speeker 1 40-246 4) 28Pin Dual In-Line Socket
Q1,2,3 Transistor, 2031 3 276-2031 4) 14 Pin Dusl In-Line Socket
04,5, 68 Transistor, 2033 3 276-2033 Universal Display Board
R1 82 ohm % Wett Resiator 1 271-000 Project Bosrd (PC Board)
R2, 18, 19, No. 22 Hookup Wire
21,23 12K % Watt Resistor 5 271-000 Line Cord
R3 27K % Wett Resistor 1 271-000 AA Battery
R4 2) 50K Trim Potentiometer 1 271218 - Miscellaneous Hardware
RE 1.2K % Watt Resistar 1 271-000
NOTES: 1) CR21 and CR22 are optional. 3) This is a suggested cabinet to use for this Project,

2} 10K Resistor is optional for the 50K ‘‘Trim Pot”, 4) These parts sre optional.

QTY. CAT.NO.

2 271-000
1 271.000
4 271-000
1 271-000
1 271-000
1 275-1386
3 275-1547
2 275-324
1 275-325
1 275-1386
1 270-261
1 270-326
1 270-387
1 270-642
8 270-1393
1 276-1997
3 276-1999
1 277-108
1 277109
1 278-1296
1 278-1255
8 23453
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Digitai Clock/Calendar Radio Timer

S1INJHID d3LVHOILNI

(3,uod) NOLLVOI'IddV TVOIdAL (95£1-942) LOOL

vss
58Y75491 (A ]
'[,,” [] = SEG O =
— Tine 319 330(1YR)
u i3 SE6 C
— c4f12 7 I
yme [] SEG 0
N £2) g e |
o B S ;" seaa | |
3 £ T
E 1‘mun | . 3 I
¥ — & voo iy,
| vss
: 1c2
: .T;Ti\ s SE6 £
} — — caluw MO ]
f ] | .| €2ly SEG F |
! 24 calg A lf
' " £1 |
Ko ! 1 _qu_"\—-—j 2 SE6 ¢ |
o1 b 15 uln DENTIEY »AL]:! 3 m [
ac | ~——2[nAoI0 ouT $0 SC SB SA SE SF SG L 4von vss (it ) i T
SOCKET) | ol [ r l i HLLL l, LD r
R1} _— — —
bl RS capz Y(y|y|y| 4 [ (3
WogF M4 Vv e 1 an l 3 !
oy, o 28 osc our Yors MK L 2
Xgox ' 13 S0Y/75431 ) viyly | — )
osc 1N AM bt cre | A
Co anr tD A7 S mia PM INDICATOR | | l Gb‘ I | l ' GD
24 120K
! l 1" 1);Ic|'1sl 1 | \"'
A225 i1 w . L | L L
27 L - — -
n I -LIII = ¢ 2l feen o1 02 — 03 T%
crf «
®F | He CRY/CRIC
v 1n4001 1) ves |
o 2Es CRYI/CAT2
4 LLLTLD a1 T
(1] ALARM OUT ]
N 001 22/ OISPLAY EwaBLE
INLINZ IN3 01 02 03 04 US 08
s[4 ¢ _muw o8 [w[nflr 183
SET cAL 4] ‘l,/"
st SET CLOCK] K
'Ag L —— |
- OSET ALARM[ |L » . I"U\l ;
cre Ssevmapio] | 1 (W] fcan |
Onbn 2 1502
CAIS S,
. '“o SMIN/DAY [
[ 5 HeiMa s
P\ e lR8[ |
chIT sS4 tAz o
45O OAARIL
To MODE AB OFF U
SEGMENT F W. oN __560/75492
PIN 20 14-0%; OMOO0E BOFH s w[in 1 Ut B
| o R
| cats _ MOOE asB ON /3 s |
n2e | —teSlo-p AN T M ur 7
120K '
1 CR28 ST, gyoorp [] ‘4Jl>°. 7
] et o-ne0z ] 0 l: nuir ]
I w24Mr0PERATION Lo 1Y 4 o 01
' cR21 ! s~ el
UKL OPERATION _ o WI o 221 ;]'1' ov1|,
02 cR22 Ay
“yop vl
1ce
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LINEAR

INTEGRATED CIRCUITS

5V VOLTAGE REGULATOR
12V VOLTAGE REGULATOR
15V VOLTAGE REGULATOR

GENERAL DESCRIPTION

This series of three terminal regulaors is available with several fixed
outpul voltages making them useful ir a wide range of applications. One of
these is local on card regulation, eliminating the distribution problems
associated with single point regulation. The voltages available allow these
regulators to be used in logic systems, instrumentation, HiFi, and other solid
state electronic equipment. Although designed primarily as fixed voltage
regulators these devices can be used with external components to obtain
adjustable voltages and currents.

This series will allow over 1.5A load current if adequate heat sinking is
provided. Current limiting is included to limit the peak output current to a
safe value. Safe area protection for the output transistor is provided to
limit internal power dissipation. If internal power dissipation becomes too
high for the heat sinking provided, the thermal shutdown circuit takes over
preventing the IC from cverheating.

FEATURES

e Internal thermal overload protection
® No exlernal components required

e Output transistor safe area protection
o [nternal shoret circuit curvent limit

VOLTAGE RANGE

ABSOLUTE MAXIMUM RATINGS

Input Voliage

{Output Voltage Options 5V through 18V). i . 35V

(Output Voltage Option 24V)
Internal Power Dissipalion............vn. Internally Limited
Operaling ‘Temperature RANEe ..o e 0°C to +70°C
Maximum Junction TEMPeralure ... e 150°C
Storage Temperature Range 65°C to +150°C
Lead Temperature (Soldering, 10 sevonds) . 300°C

TYPICAL APPLICATIONS

* Tracking Voltage Regulator

7805

276-1770

7812

276-1771

7815

276-1772

PIN CONNECTION

sno| O

TOP VIEW

[ outpPuT @
—— iGN (3)

—— —1INPUT (1)

T0-220 (T)

=

N

N g

Current Regulator

INPUT

OUTPUT CURRENT

Rec 2N4398
AN

Your
R1

High Output Current, Short Circuit Protected

t I I 2
+Vw O _L HATBXX -L O+VYour
INPUT O
0.33uF 3 0.0uF [
l ; 4.7K
2 4.7K
=V O —0 =V,
™ 2N4124 our
"I 0.33uF
Switching Regulator
VO 2N3T789 v
L} I -0 Vour
1N5812
a1 470 = ()_\Q
AV
0.33uF
== 10uF v 2000uF
< -

2N8126
R1 t 2
v LATBXX SOUTPUT
3 J- . J
I 0.33u :f 09F

Positive and Negative Regulator

1 2 .
LATBXX O +OUTPUT
3

T LT

To.hﬁ

1

QIuF

T O —OUTPUT

_H

49




INTEGRATED CIRCUITS

LINEAR

?72%212 MOS/LSI DIGITAL ALARM

GENERAL DESCRIPTION

CLOCK

PIN CONNECTION

This 50252 device is a versatile MOS/LSI clock circuit. To construct a w1 ® U e
digital alarm clock, you need only a simple power supply, display and stan- se _—
dard interface components. It is compatible with 4 or 6 digit, 7 segment
multiplexed displays. The scanning oscillator is completely internal and 5 TOP wiew B
requires no external components. The alarm operates in a 24 hour mode, o I
which allows the alarm to be disabled and immediately reenabled to acti- ‘ 2
vate 24 hours later. The snooze inhibits an activated alarm for 10 minutes. D85 eral
The alarm output is a tone, thus eliminating an external oscillator. -
CAUTION These devices are extremely susceptible to damage from ¢ ”wm
static charge. We recommend that 'you handle them by the ends. 5] [z mNPUT
DO NOT TOUCH THE PINS. 05— 57 ot sser
APPLICATIONS ACTITY 07 5 Ne
® AM/PM and circuit ® Intensity control ® 12 ht/60 Hz or 24 hr./ c— E—
P . ) 10 19
activity signal 50Hz capability TEwSITY ann
RECOMMENDED OPERATING CONDITIONS FREE AIR: el "
Operating Voltage Vg GRS i adiad
Relative 10 Vg ..ot nessiesssessssessresstsssssssssenssoseans 18 Vto -9V TENs min sET—5—— s N
Input Logic Levels ] DiseLAY
“1" Logic Level ... Vgg -0.3 V to Vgg +0.3V e €T [ wooE
“0" LOGIC LeVel..oiiriier it eenssenserseseneenns -18 V to Vg +0.5 V
ABSOLUTE MAXIMUM RATINGS
Voltage on any Pin Relative 10 Vgg.oovvvronirveerinrenrscrennn. plus 0.3 Vto-18 V
Output Voltage Breakdown on any
Output Relative to Vgg..uuoinirecnisrnenecninsrvenecesses e oo -18 V@10 A
Operating Free-Air Temperature Range ...........c...cceovveveririerieeenne, 0°C to 55°C
TYPICAL APPLICATION
Digital Alarm Clock
R10
Q20
o SNOOZR 11‘.0"“7"0“
Q1 Yy ;‘t z
a0 As \\Cl‘.
VYoo Auu‘:iulu
Q17 A ﬁ—o——o' T >
™ —< NEAL m‘:um seT
. . o _ N r
oo ‘ol wsT
© I
g !II 11 | s R2o g 8% H
C‘t 200 l"‘ SPEAKER
oo | 35v m o
crRs W 276178 3
" O \ R21 prOTOCELL "
S F i
S2VAC TEN MIN SET PUBSHBUTTON
oy w 85 N0 N
- )
Q1
msi a3
: : A
NQTES . “ I ma % Q12 e on s o e as n b o
1. A1, A3, R10, R25 are 10K % watt R12 onivens
: :;."ng.'m':.‘::: ::z‘;.:" 00002 3§ watt. " o8 Voo© (g8 Voo 04 Voo 3 Voo a2 Voo
4 m:l;;.imhy of l __________
5. Y, Q6 sre ZNS44T (2024) or squiv. L 05 Lol 03
Q7, G21 are 2N5449 (2014) or equiv. 89 a
6. This circult ls designed for use with project M — —— | GRS f—— e
boards Cat. No. 277-107 and 277-108.
7. The decimat point acts as sn am/pm Indicator. 3o '/ /D / / @D / l / /
8. The digits! displays ars common snode LED's 8d [] o \\
Cat. No. 278-056. [ [— — S—
9. Tha segmoent leads (88:5g) are common to sl
= 3w |
10. The dotted lines are circult wmmw S» o \\ A
Sy e O L5 G and o LT C —
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INTEGRATED CIRCUITS

QUAD LED SEGMENT DRIVER
HEX LED DIGIT DRIVER

GENERAL DESCRIPTION

The 75491 and 75492 are designed to interface MOS logic o common
cathode light-emitting diode readouts in serially addressed multi-digit dis-
plays. Using a segment address and digit scan LED drive method in a time
multiplexing system results in a minimizing of the number of required
drivers.

FEATURES

e Low Input Current Requirement for MOS Compatibility

e Low Standby Power Drain

¢ Source or Sink Current Capability of 50 mA for 75491

® Sink Current Capability of 250 mA fer 75492

e Four High-Gain Darlington Drivers in a Single Package—75491
¢ Six High-Gain Darlington Drivers in a Single Package—75492

ABSOLUTE MAXIMUM RATINGS
(Ta = 0 to +70°C unless otherwise noted.)

75491 75492
Bias Supply Voltage ....c.cocveivvveviennnn, 10 Vdc 10 Vdc
Input Voltage...... .. -5.0to Vgg Vdc  -5.0 ta Vgg Vdc
Collector Voltage.......ccceueunnee. 10 Vdc 10 Vdc
Collector-to-Emitter Voltage 10 Vdc —Vdc
Collector-to-Input Voltage.......... 10 Vdc 10 Vde
Emitter Voltage (Vy>5.0 Vdc)........... 10 Vdc —Vdc
Emitter-to-Input Voltage..........ccoevune. 5.0 Vdc —Vdc
Continuous Collector Current
(Each Collector)...cccenccernivennniinns 50 mA 250 mA
(All Collectors) ....ccooevnccreriveriunrucinin. 200 mA 600 mA
Power Dissipation (Package Limitation)
Ceramic and Plastic Dual In-Line Packages.....c.ccveiiiiniievnicanannn, 830 mW
Derate above Tp = +25%C...ciiiiciiinnnnns 6.6 mW/°C
Operating Temperature RanNge ..........oovieieeiencniencncienininns 0 to +70°C
Storage Temperature Range......ccovieiiiisnienicennennncecneninnn -85+ to +150°C

TYPICAL APPLICATIONS

Strobed NOR Driver

75491

276-1701

75492

276-1702

PIN CONNECTION

TOP VIEW

INPUT 1 ]

EMITTER 1 2

COLLECTOR 1

———‘-‘-—INPUY 4
3 EMITTER 4

3

GNO——]

3z COLLECTOR 4

"v”

COLLECTOR 27

7

0 OLLECTOR 3
EMITTER 2.— ——'—EHIYYER 3
INPUT 2. g INPUT3

75491

QUTPUT 1 3

——o<}—— o INPUT 1

OUTPUT 2 2

INPUT 2 3

GHO .

[E) OUTPRUT 6

] L

T

OUTPUT 3~

INPUY :T—-_Do—l r—o<}7 5 INPUT S
9 QUTPUT 5

QUTPUT & 7

< 3 INPUT 4

75492

Quad or Hex Relay Driver

p 4 ab
=

Quad or Hex Lamp Driver

SN75491 OR SN75492

SN75492
'

INPUT

]
]
'
'
'
1
'
]
]
]
]
'
|
'
'S

oo mmmwe=
]
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INTEGRATED CIRCUITS

MEMORY

GENERAL DESCRIPTION

The 21L02 is a 1024-bit random access memory fabricated with high-
densily, high-reliability, N-channel, silicon-gate technology. For ease of use,
the device operales [rom a single power supply. is directly compatible
with t"I'L and DTL. and requires no clocks or refreshing because of slatic
operation,

This device contains circuitry to protect the inputs against damage due
to high static voltages or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of any voltage higher than
maximum rated voltages to this high impedance circuit.

FEATURES

® 1024 Word by 1 Bil Organization

® Access I'ime = 450 nA or less

® Low Power Dissipation—150mW Typical
® Static Operation

® Single +5-Volt Supply

® Direct TTL/DTL Compatibility

® Three-State Output

e Chip Enable for Memory Expansion

® Cost Effective Data Storage

RECOMMENDED DC OPERATING CONDITIONS
(Referenced to Vgg)

Supply Voltage........ccooviiieiiiiii e, 4.75 - 5.25 Vdc (MIN-MAX)
Input Low Voltage .. -0.3 - 0.65 Vdc (MIN-MAX}
Input High Voltage .....cccooivvniciiicciiec e, 2.2 - 5,25 Vde (MIN-MAX]}

ABSOLUTE MAXIMUM RATINGS
(Referenced to Vgg)

Supply Voltage.....ooooovveviiinicinn.

... -0.3 to plus 7.0 Vdc
w..-0.3 to plus 7.0 Vdc
Operating Temperature Range.... .. .0°C to plus 70°C
Storage Temperature RANEE .ooo.vovveievceioniicciciee v -55°C to plus 150°C

LOGIC DIAGRAM

PIN CONNECTION

1024-BIT STATIC RANDOM ACCESS MEMORY

TOP VIEW

.

A8 ——
Asz——<
n/ws—-
A‘.—«

A2

Ay ——

.

AQ
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: o s

8

4

5 A1 ]
6

7 A2 7
4]

T

9 A3

MM2102

+5V

"n_as our 4

45V

4
DM74SL00
8A0

TO NEXT
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MEMORY

LI

L1l

MM2102

NEXT
RESPECTIVE
UNITS
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L

15 DATA

SIS

1=
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TTL ) INTEGRATED CIRCUITS

276-1801
GENERAL DESCRIPTION
Employing TTL {Transistor-Transistor-Logic) to achieve high speed at Y
moderale power dissipation, these gates provide the basic functions used Vec B4 A Y4 B3 A3 Y3
in the implementation of digital integrated circuit systems. Characteristics A N A A
of the circuits include high noise immunily, low output impedance, good
capacilive drive capabilily, and minimal variation in switching times with
temperature.
FEATURES
® Guaranteed Noise Immunily 400 mV e Typical Noise Immunity 1V
® Average Propagation Delay 13 ns ® Fan Out 10
e Average Power Dissipation 10 mW per gate
ABSOLUTE MAXIMUM RATINGS
WY g@uousomommameameossaanemosaaonn0oaaeaaa0aNRacaaa UGOaIOAORaA EECIEEGSCIOO000I0000a00000 5.25V A1‘ mz & A?‘ a: v2 GNo
Input Voltage . Y-&E
Storage Temperature Range ........... et et et -65°C to +150°C
FAN-OUL o e et 10
Lead Temperalure {Soldering, 10 S€C)....cccovreieriieiiniienienrerve e 300°C
Supply Voltage (Vg oneeieiin ..4.75—5.25V
Temperature [T oo e 0°C to 70°C

QUAD TWO-INPUT NOR GATE 7402

GENERAL DESCRIPTION PIN CONNECTION
The 7402 is a quad 2-input NOR gate utilizing TTL {Transistor-Transistor Vee Yo A m @
Logic) to achieve high speed at nominal power dissipation. 18 |13 in W oo |5 |8
FEATURES
® Inpuil Clamping Diodes e Guaranteed Noise Immunity 400 mV
® Typicel Noise Immunity 1V ® Fan-oul 10
e Allowable Power Supply Variation 4.75V to 5.25V
® Average Propagation Delay 12 ns (with 50 pF}
e Average Power Dissipation 14 mW per gate @‘l r(g‘]
ABSOLUTE MAXIMUM RATINGS [
V(o0 orermeesmsoreeeoeseeme e e e e 5.25V R L LT
[nput Voltage.. . evrerrreeenenenrnnesneennenns 5.5V vt a1 BI Y2 A2 B2 GND
Operating Temperature RANEe .......occovvvvvmeircviiiiiccreccr e 0°C to 70°C YR8
Storage Temperature Range........... 55°C to +150°C |
Lead Temperature (Soldering, 10 SEC)....ccomriniiiniiiiiiiiieiie s 300°C

276-1802
GENERAL DESCRIPTION PIN CONNECTION
The 7404 is a hex inverter utilizing TTL to achieve high speed at nominal TOP VIEW
power dissipation. It is totally compatible with other Series 74 devices. B T R R
FEATURES
¢ Input clamping diodes ® Guaranteed Noise Immunity 400 mV
® Typical Noise Immunity 1V ® Fan-oul 10
e Allowable Power Supply Variation 4.75V to 5.25V
® Average Propagation Delay 12 ns (with 50 pF)
e Average Power Dissipation 10 mW per gate
ABSOLUTE MAXIMUM RATINGS
V(i ernrssomseessssssssecoes e e e 5.25V |
Input Voltage.. rreeereennnconervinsneenns 9.5V vode bl s e b
Operating Temperature RanNge .......ccocoooiivimiiiiiiiniiininiiiees 0°C to 70°C aMovtom v‘?r Ao
Storage Temperature Range ............ .-65°C to +150°C
Lead Temperature (soldering, 10 SEC) .....cccoeveveevinieeinieiiriiiieiinre s 300°C
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INTEGRATED CIRCUITS

PA0LEN  HEX INVERTER BUFFER/DRIVER

GENERAL DESCRIPTION
The TTL hex inverter buffer/driver is fully compatible for use with TTL

and DTL logic circuits. Each inverter features high-voltage, open- collectm"

outputs (30 volts minimum breakdown.}

FEATURES .
e [nput clamp diodes ® 15 ns typical propagation delay:time
e High voltage open-collector outputs 30V

e High sink current capability 40 mA

ABSOLUTE MAXIMUM RATINGS

SUPPly VOHAZE oo 7.0V
Input Voltage..... v 5.5V
OULPUL VOIABE ..o criac e nnas s e 30V
Storage Temperature Range ... ..-65°C to +150°C
Lead Temperature, (Soldering, 10 Sec} .ovvivvniviiiiininenn e 300°C
Supply VOllage. o

Temperature (Ta)........
Outpul Sink Current

5 Vce
li 4

PIN*CONNECTION

©. TOP VIEW -
AB Y6 A5 . YS A4 Y4

13 12 " 10 9 l:

12 L I3 L [3 l1
AS Y1 A2 Y2 A Y3 GND
REYY

gl
Gy

D

7408 QUAD TWO-INPUT AND GATE
276-1822

GENERAL DESCRIPTION
7408 provides the non-inverting AND funrtlon in the populdr quad 2- mput

pin configuration. et
ABSOLUTE MAXIMUM RATINGS

SUPPLY VOIAGE ..ot e s s 7V
Input Voltage..... . 5.5V
OUtPUL VOIAGE .ocviiiiirii it 5.5V
Storage Temperalure RaNGe ......cocoivviiininiiirciinnnnnn e, -65°C to +150°C
Lead Temperature (Soldering, 10 sec) .................... 300°C
Supply Voltage (Vi) e, ...4.75—5.25V
Temperature [Ta) v et s s 0°C to 70°C

PIN CONNECTION

TOP VIEW
Ve 4B 4A 4v | A :v
14 12 12 10 9

24
|| 2 3
1A 1B 1w ZA ZV GND

7410 TRIPLE THREE-INPUT NAND GATE
276-1807

GENERAL DESCRIPTION

Employing TTL (Transistor-Transistor-Logic) to achieve high speed at
moderate power dissipation, these gates provide the basic functions used
in the implementation of digital integrated circuit systems. Characteristics
of the circuits include high noise immunity, low output impedance, good
capacitive drive capability, and minimal variation in switching times with
temperature.

FEATURES

Typical Noise Immunity 1V

Guaranteed Noise Immunity 400 mV

Fan Out 10

Average Propagation Delay 13 ns

Average Power Dissipation 10 mW per gate

ABSOLUTE MAXIMUM RATINGS

VG werersesessesssanmmnanessessessssssssssssasssns st ssassssssssssa S sER RS e 7.0V
INPUL VORAGE....iiiriciirienseeseniiansmineenisnmssnessisisenissniseessessssntsnmmssasnssnssassss asnsonns 5.5V
Storage Temperature Range -65°C to +150°C
FaN-OUL ..ot sense s seessesenssesorsstass s snssesassssansotesanssnanns 10
Lead Temperature {Soldering, 10 SEC)...ccc.cevvveiintiiinnirinnnsiveneniessnesaes 300°C
Supply Voltage (Vo) v 4.75—5.25V
Temperature (Ta) oo ey PO 0°C to 70°C

PIN CONNECTION

TOP VIEW
VJ

Vee €1 y1 C: B: A:
I‘Q 13 12

ﬁ
t"?l

1 2
Al , .B1 . AZ, 32 C2 V2 GND
Dusi«in-Line Package

Y = ABC
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TTL ' INTEGRATED CIRCUITS

DUAL SCHMITT-TRIGGER

GENERAL DESCRIPTION

The 7413 is a dual Schmitt-trigger with input gating. It differs from a con- PIN CONNECTION
ventional dual 4-input gate in that instead of having a single threshold TOP VIEW
voltage. the 7413 has different thresholds for positive-and negative-going R R a

inputs. When the output is in the logical “0" state an input must be lowered
to 0.9 volts typically before the output changes state. Conversely in order to
return to the logical “0" state the input must rise to 1.7V typically. This
hysteresis is extremely heneficial in applications where slow rise and fall
time signals are prevalent.

FEATURES

® 800 mV hysteresis typ.—higher noise immunity [ —
® Operation from very slow ramp voltages
® Temperature compensated design

® Typical propagation delay—17 ns

!

e Typical power dissipation 42 mW per function gl el e
APPLICAT!ONS Dual-in-Line and Flat Package
® Pulse shaper e Threshold detector \ = RSB
ABSOLUTE MAXIMUM RATINGS
SUPPly VOItage ...ttt st cse e s sn s cer st see e 5.25V (
INPUt VOIAGE. .ot cn et sne st e enn b s ennnn s 5.5V
OULPUL VOHAGE ...oeeieerirccrcincin e rsecans e ess s sanesn e rensabessssnsnnsssnson s 5.5V
Operating TeMPErature RANEE ........ov.....oecomseomseesesisinsressessesneens 0°C to +70°C
Storage Temperature Range................. -65°C to +150°C /
Lead Temperature (Soldering, 10 SEC)......c.cocecvercrmrrcnnreerimmerinssesionsvsre s 300°C

DUAL FOUR-INPUT NAND GATE 7420

276-1809

GENERAL DESCRIPTION ' PIN CONNECTION
Employing TTL (Transistor-Transistor-Logic} to achieve high speed at YOP VIEW
moderate power dissipation, these gates provide the basic functions used in BEEGETE R B
the implementation of digital integrated circuit systems. Characteristics of :
the circuits include high noise immunity, low output impedance, good ca-
pacitive drive capability, and minimal variation in switching times with
temperature.
FEATURES
® Typical Noise Immunity 1V ® Fan Out 10
® Guaranteed Noise Immunity 400 mV e Average Propagation Delay 13 ns
¢ Average Power Dissipation 10 mW per gate 1
ABSOLUTE MAXIMUM RATINGS
e oComOeeoeoOOece Pt £ L LD D s 5.25V |
lnput Vultage ............................................... 5.5V Al‘ '12 Ng 51‘ nf “B GN7D o
Storage Temperature Range... -659C to +150°C Dual-in-Line and Plat Package
FAN-OUL ittt s ees s s s b sn e e e sa e saenaen s msban s s naas 10 Y - "BCD
Lead Temperature (Soldering, 10 S€C)....cccovverreernrcerenerescnecrenmse s 300°C (
Supply Voltage (Vi) oveecreenmeenennnnns .4.75—5.25V
Temperature [Ta) e ceseeses s esesennne 0°C to 70°C :

TRIPLE THREE-INPUT NOR GATE 2427

PIN CONNECTION
GENERAL DESCRIPTION TOP VIEW

The NOR gate described here is designed to provide additional versatility B EE R

to the line of 74 functions, l »l |

The 7427 has neither expandable inputs nor Strobe. [ IE

ABSOLUTE MAXIMUM RATINGS - i

SUPPlY VOIAE. vttt ses s cn e e e 5.25V

Input Voltage.........coeeneeunn.. . 5.5V

OULPUL VOIBEE. co.evceeeecin ettt es e s e anesessn s stsn e s sesannenene 5.5V %

Storage Temperature Range.........ceoccovemerernens 85°C to +150°C .

Lead Temperature {Soldering, 10 8€CONAS) .ccecovverrrermrcrecinrerireree e cnnnnes 300°C I1 Iz a e s Ie Iv

Supply Voltage (Vo) e e inesnsesssessnssenns ..4.75—5.25V D O o0& |us

TempPerature (T ). .ocuccrmrimminerieienininnasisecssressesssssssssssssssssnesssese 8°C to 70°C LD CORIGE L
Y:A+B+C
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INTEGRATED CIRCUITS TTL

QUAD TWO-INPUT OR GATE

GENERAL DESCRIPTION PIN CONNECTION
The 7432 is a quad 2-input OR gate utilizing TTL (Transistor-Transistor ToP VIEW
Logic) to provide the basic functions used in the implementation of digital . Voo B4 A v oms oM

12 11 |10 |i

14
integrated circuit systems. The device is completely compatible with all l

other Series 74 devices.
FEATURES |_5 L%_‘

® Popular digital logic block
e Saves inverter function when sign inversion is not needed

ABSOLUTE MAXIMUM RATINGS

SUPPLY VOMAEE. ittt e 5.25V

INPUL VOIEAEE vttt s 5.5V T
OULPUL VOIEAE vttt 5.5V L L |_., h L .
Operating Temperature Range................ 1een0°C to 70°C a1 81 w1 oAz Bz vz OO
Storage Temperature Range......cccoceneee ....-65°C to 150°C Dusl-in-Line and Fiat Package
Lead Temperature [Soldering, 10 S€C).....ivmeiuiinineiiniienees 300°C Y=AsB

22514324 ' BCD TO DECIMAL DECODER/DRIVER

GENERAL DESCRIPTION PIN CONNECTION

The 7441 is monolithic binary-coded-decimal to decimal decoder. The BCD TP ViEW,
number to be decoded is applied to the four input lines; and the unique out-

GND
put corresponding to the decimal equivalent of the input number falls to a £ e -I“ = l" I“ r" ¢
logical 0 level. Outputs are designed to drive gas-filled-readout tubes but
are also able to operate with other low current lamps and relays. ‘_‘-—l ,__‘
An over-range. feature provides that if binary numbers between 10 and 15 I —
are applied tg) the inputpthe least significant bsi/t of these numbers (0 through N ] |
5) will be decoded on the output.
FEATURES c
e Drive cold-cathode, numeric indicator tubes directly
e Fully decoded inputs ‘—l
e Low leakage current 1.8y A @50V
e Low power dissipation 105 mW typical b L sl L e bl
ABSOLUTE MAXIMUM RATINGS M..,.*.,...,::.,,a.,.
Supply Voltage (Vo) et e 5.25V
Output Voltage.....cccoceun. e 70V
INPUL VOHAZE ceriererercene ittt et er st s s 5.5V
Operating Temperature Range .....o.ooviiviieniminieinnnineneenesnens 0°C to +70°C
Storage Temperature Range......ccccocvvvenne ...-65°C to +150°C TRUTH TABLE
Lead Temperature (Soldering, 10 SEC)...iiimmienieimiminnniensinieesse s 300°C
INPUT . LOW OUTPUT
LOGIC DIAGRAM D C B A
(1')° (15)‘ (l)I (')a (‘3). (1‘)s (|;I\ (10)7 ﬂ% (z)‘ 0 0 0 0 0
0 0 0 1 1
" Q q $ - T — 0 0 1 0 2
1 0 0 1 1 3
) . 0 1 0 o 4
0 1 0 1 5
0 1 1 0 6
0 1 1 o1 7
1 0 0 0 8
1 0 0 1 9
(OVER RANGE)
1 1 0 1 0 0
1 0 1 1 1
1 1 0 0 2
1 1 0 1 3
1 1 1 0 4
L) ©, x:; m . ) 1 1 1 1 5
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BCD TO SEVEN-SEGMENT DECODER/DRIVER 7447
276-1805

GENERAL DESCRIPTION

This versatile series of 7-segment display drivers fulfills a wide variety of
requirements for most active high {common cathode) and active low [com-

mon anode) Light Emitting Diodes (LED) or lamp displays. Each device PIN CONNECTION

fully decodes a 4-bit BCD input inte a number from 0 through ¢ in the TOP VIEW

standard 7-segment display format, and BCD numbers above 9 into unique vee 1 b 4 .
patterns that verify operation. All eircuits operate off of a single 5.0V J" I L e N L L
supply. The 7447 outputs withstand 15V at a maximum leakage current of

250u A.

FEATURES

® Lamp-test input

® Leading/trailing zero suppression (RBI and RBO}

¢ Blanking input that may be used to modulate lamp intensity or inhibit
output

® TTL and DTL compatible

e Input clamping diodes

1 La LAM’P Bi ;O R:l Y v GN:)
ABSOLUTE MAXIMUM RATINGS wpyts TEST iNPUTS
Supply voltage Vg e 4.75-5.25 volts
Continuous voltage at outputs a-g. ... Max. 5.5 volts
Logic 1 input VBItAGE .....eovueiiiriiiieiiicieecc e Min. 2 volts
Logic 0 input voltage.... ... Max. 0.8 volts g
Logic 0 output voltage....... . ... Max. 0.4 volts ]
Logic 1 output voltage at @-g....ccccocveverviieververcnrenneeceenericrnecnnes Min. 2.4 volts

Logic 1 output voltage at BI/RBO..........covvivvinineciccneniinnn, Min. 2.4 volts

LOGIC DIAGRAM

QUTPUT & OUTPUT b OUTPUT ¢ OQUTPUT ¢ OUTPUT ¢ QUTPUT 1 OUTPUT g
(13) (12) (11) (9) ( 14

ollalia

| 1 ) V

i

(7} 1) |(2) 18) l(l) |(3) (5)
INPUT A INPUT B INPUT C INPUT D BI/RBO LAMP
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Z:‘,‘Q?s BCD TO SEVEN-SEGMENT DECODER/DRIVERS .

GENERAL DESCRIPTION PIN CONNECTION
This versatile series of 7-segment display drivers fulfills a wide variety of D
requirements for most active high (common cathode) and active low {com- ) ouTRUTS

mon anode} Light Emitting Diodes (LED} or lamp displays. Each device fully vee T s b ¢ d e
decodes a 4-bit BCD input into a number from 0 through 9 in the standard Ao A LT AL L L L

7.segment display format, and BCD numbers above ¢ into unique patterns
that verify operation. All circuits operate off of a single 5.0V supply.

FEATURES

e famp-test input

o Leading/trailing zero suppression (RBI and RBO)

e Blanking input that may be used to modulate lamp intensity or inhibit
outpul

e TTI, and DTL compatible

e Input clamping diedes

1

2 3 4 5 1] 7 8
C LAMP BI/RRORBI O A GNO

ABSOLUTE MAXIMUM RATINGS e T "
SUpply VOHAEe Vi et 4.75-5.25 volts
Continuous voltage at outputls a-g oo ... Max. 5.5 volts
Logic 1 inpul VOITAge e ....Min. 2 volts
Logic 0 input voltage... ... Max. 0.8 volts
Logic 0 output voltage....... ... Max. 0.4 volts
Logic T output voltage at a-ge.oeeniennne, ... Min. 2.4 volts
Logic 1 output voltage at B/RBO ..ot Min. 2.4 volts

7451 DUAL TWO-WIDE TWO-INPUT AND-OR-INVERT
276-1825 GATE

GENERAL DESCRIPTION PIN CONNECTION
The devices described in this data sheet employ TTL to achieve high speed .

at moderate power dissipation. They are caonsolidated onto one sheet since MAKE MO

they perform the AND-OR-INVERT function with only differing numbers of v FXTERNAL CONMECTION

AND inputs and OR terms. Characteristics include high noise immunity, - A S A T
low output impedance. good capacitance drive capability, and minimal l I ‘

variation in switching time with temperature. The gates are compatible
with and interchangeable with Series 74 devices.

FEATURES

e input Clamping Diodes

e Typical Noise Immunity 1 Volt

e Cuaranteed Noise Immunity 400 mV
[

[ ]

L]

Fan-out 10
Average Propagation Delay 13 ns
Average Power Dissipation 14 mW/gate

I“ 1" 2" 3:‘ 20 l"
ABSOLUTE MAXIMUM RATINGS v
Vo000 002 A 00 4 R RO AR s s 5.25V
INPUL VOIAGE ..ottt et s ss s snee 5.5V
Storage Temperature Range .-65°C to +150°C
Fan-Out co.ovvereecuennas ORI XOEE AP GRG0 10 SCHEMATIC DIAGRAM
Lead Temperature (Soldering, 10 sec)... .....300°C S
Supply Voltage (V)i ...4.75—5.25V 2 e
Temperalure [Ta) e sssestesssissssseses 0°C to 70°C « {re [« b

INPUTS.

- i
v e—

USED ON 7451
S 1K ]
GND
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INTEGRATED CIRCUITS

T BUAL UK MASTER/SLAVE FLIP FLOP AT

GENERAL DESCRIRTION'

The flip flops described herein are TTL (Transistor-Transistor Logic)
dual JK Master/Slave flip flops. Asynchronous CLEAR inputs are provided
on the flip flops. The device is totally monolithic and designedfor use in
high speed control and counting applications, where ecénomy is required,

and multiple data inputs are ot required. These devices meet all of the

electrical and mechanical requirements of the equivalent 74 device.

3
B

FEATURES

® High Speed of Operation 25 MHz toggling
® Optimum Power Dissipation 45 mW/ff

¢ High Noise Immunity 1V :

& Guaranteed Clock Skew 15 ns-

This device also features a special clock line clamp to reduce ringing and
prevent false clocking. In addition, the usual speed-power efficiency and
high output drive-capability normally gained with TTL circuits are retained.

ABSOLUTE MAXIMUM RATINGS

SUPPLY VOIAZE ..ot v et e es st s ese s enen 5.25V

INput Voltage........oovovvvcriceeece v ereeeeene .. 5.5V

Fan QUL o e st b e et en s 10

Storage Temperature Range..... .-65°C to +150°C

- Operating Temperature Range.............. e et st s ser ey 0°C to +70°C

Lead Temperature (soldering 10 se’p) .................. 300°C
% gost FOR 5 A

PIN CONNECTION

TOP VIEW
Q. GND Ks O, O
1"

5!
13 Im l 10

riJ

da
14

TRUTH TABLE (Each Flip-Flop)

2 @& x «
< <
< ® .
§‘|5‘ 2 s ¢§"53 s 7
3] © Ka Ve © o Js

th th+ 1
I K Q
0 0 Qn
0 1 0
1 0 1
1 1 Qn

‘tn = bit time beforejclock pulse.

th + 1 = bit time after clock pulse.

DUAL D FLIP FLOP 7474
276-1818

GENERAL DESCRIPTION

The 7474 is designed far use where the flexibility of 2 inputs is not re-
quired. It has only a single DATA (D)) input. The logical level applied to
this input is transferred to.the Q output when the clock pulse voltage rises
to a logical 1. Since only one pin is used for data entry, fully asynchronous
(both PRESET and CLEAR] capability can be provided in a 14 pin dual-in-
line package. '

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vg e 4.75—5.25V (MIN-NOM)
Normalized fan-out from each output, N...cccooooriirncnciecrerecnierenn 10 (MAX)
Width of clock pulse, tp fClogk ) rermermeenes ....30 ns (MIN)
‘Width of preset pulse, tp‘(preset)---- ....30 ns (MIN)
Width of clear pulse, tp (Cle@r) rwerereersorresenrmnn et e 30 ns (MIN)

Operating free-air temperature range, Tp ...ccocervrvernnnn. 0—70°C (MIN-MAX)

TRUTH TABLE (Each Flip-Flop)

tp th+1
INPUT OUTPUT OUTPUT
D Q. Q
0 0 1
1 1 0
NOTES: 1.t = bit time before clock pulse.

2. tn+1 = bit time after clock pulse.

PIN CONNECTION

TOP VIEW

2 2 2 -
CLEAR 2D  CLOCK PRESET 20 26
13 12 " 10 lo ln

2 3 4 5 i 7

Rl 10 15 GND
CLOCK PRESET

POSITIVE LOGIC:
Low’Input 1o preset sets O o logical 1
Low Input to clear sets O to logical 0
Preset and clear are independent of clock
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7475 QUAD LATCH
276-1806

GENERAL DESCRIPTION

PIN CONNECTION

This latch is ideally suited for use as temporary storage for binary informa- m: vew
tion between processing units and input/output or indicator units. Infor- a1 a2 a2 e ewo @3 a as
mation present at a data (D) input is transferred to the Q output when the & ' - [ 2 X = :
enable (G) is high, and the Q output will follow the data input as long
as the enable remains high. When the enable goes low, the information —
(that was present at the data input at the time the transition occurred) is
retained at the Q output until the enable is permitted to go high.
The 7475, features complementary Q and Q outputs from a 4-bit latch, T I ]
and are available in 16-pin packages. — b
ABSOLUTE MAXIMUM RATINGS
Supply voltage Ve i 4.75—5.25V
Logic input 1 VOItAGE .c..ccovimmiiiiiiiiiiiii e 2.0V Min. 1 [ }
Logic input 0 voltage ..., .... 0.8V Max. ] |
Logic output 1 VOItEGE..ccccovieieiiiiiceiccircie it 2.4V Min. a ot DF  ENABLE v os o4 o
Logic output 0 VOI@GE. ..ocviviieiieiecc e 0.4V Max. 4
o b Latch TRUTH TABLE (Each Latch)
GIC DIAGRAM (Each Latch) NPUTS CUTPUTS.
D 3 [ Q [ @
= L H I8 H
H H H L.
X L Qo Qo
H = High lLevel, L. = Low Level, X = Don't Care
Qo = The Level of Q Before the High-to-
ENABLE  DATA Low Transition of G
276-1813
GENERAL DESCRIPTION
Incorporates separate presels, clears, and clocks. Clock pulse controls in-
puls to master section, and also regulates coupling between master and
stave sections. PIN CONNECTION
ABSOLUTE MAXIMUM RATINGS TaP VIEW
SUPPLY VOHARE V(0 oot 4.75—5.25V G g gpe @ @ & o
Logic input 1 voltage... ... 2.0V Min |
Logic input 0 voltage ... 0.8V Max ] i
Logic outpul 1 VOITABE ..o 2.4V Min.
Logic output 0 vOITALBE oo 0.4V Max. I
TRUTH TABLE !
P —9
INPUTS OUTPUTS A A
PR CLR CLK | K| Q Q LH I
I# H X X X H L.
H L X X X i H
L L X X X H* H*
H H J L L Qo Qo 1 2 3 ‘ s . 7 s
}_{ H _]_l_ H L H L CLK 1 PR 1 CLR Y J1 Veo CLK 2 PR 2 CLR 2
H H I L H L H
H H I H H TOGGLE

Notes: JL = high-level pulse: data inputs should be held constant
while clock is high; data is transferred to output on the falling
edge of the pulse.

Qo = the level of Q before the indicated input conditions were

established

TOGGLE: Each output changes to the complement of its previous
level on each active transition (pulse) of the clock.

*This configuration is nonstable; that is, it will not persist when

preset and clear inputs return to their inactive (high) level.
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TTL INTEGRATED CIRCUITS

FOUR-BIT MAGNITUDE COMPARATOR 2251882

GENERAL DESCRIPTION

This four-bit magnitude comparator performs comparison of straight binary
or BCD codes. Three fully-decoded decisions about two, 4-bit words (A, B)
are made and are externally available at three outputs. This device is fully
expandable to any number of bits withaut external gates. Words of greater PIN CONNECTION
length may be compared by connecting vomparators in cascade. The A>B,
A<B, and A = B outpuls of a stage handling less-significant bits are con-
nected to the corresponding inputs of the next stage handling more-signi- e

ficant bits. The stage handling the least-significant hits must have a high- P T P L U T
level voltage applied to the A = B input. The cascading paths of the 85
are implemented with only a two-gate-level delay to reduce overall com-
parison times for long words.

TYPICAL RATINGS

TOP VIEW

DATA INPUTS

- —4
Typical power disSiPation .o s s 275 mW
Typical delay (4-hit Words). e 23 ns
TRUTH TABLE
COMPARING CASCADING OUTPUTS vol2 Ja jea s fe 7 s
INPLJ'I‘S . IN})lJ'l‘S o::A A<8 AB A>B A>B A=B A<B GND
A3, B3 | A2, B2 | A1, B1 | Ao, Bu |A>B|A<B|A - BJA>B|A<B|A = B T Cers o
A3>B3 X X X X X X H L [
A3<B3 X X X X X X L H L
A3 =B3 |A2>B2 X X X X X H i L
A3 =B3 |A2<B2 X X X X X L H I
A3=B2|A2=B2|A1>Bt X X X X H It L
A3 =B3 |[A2=B2| A1<B1 X X X X L H L
A3=B3|A2=B2|A1=B1A0>Bo| X X X H it L
A3=B3|A2=B2|A1=B1]A0<BO| X X X L H L
A3=B3|A2=B2|A1=B1|A0=B0o| H L 1 H b L
A3=B3|A2=B2|A1=B1[A0=Bo| L H L L H L
A3=B3|A2=B2|A1=B1|A0=Bo| I i H L I H

H = High Level, L = Low Level, X = Don’t Care

QUAD EXCLUSIVE-OR GATE 7486
276-1827

PIN CONNECTION

TOP VIEW

GENERAL DESCRIPTION

The 7486 utilizes TTL (Transistor-Transistor Logic) to provide four exclu-
sive-OR gates in one package. Characteristics of the circuits include high
noise immunity, low output impedance, good capacitive drive capability, 2,
and minimal variation in switching times with temperature. l

FEATURES EID ED]

e Input clamp diedes
Typical noise immunity 1V

Average propagation delay 15 ns
Average power dissipation 40 mW per gate [E\D] B‘D_‘

13 ||Z " Ilo r I!

ABSOLUTE MAXIMUM RATINGS _ L L LLLh
Wi et et ettt 5.25V aND
Input Vullage Duai-in-Line and Flat Packege
Operating Temperature RANEGE .....ccooevervmrenrirerinrieereeresree e 0°C to 70°C

Storage Temperature RANEE .....ccoovveiiviiecivenee e -65°C to +150°C

FAN QUL ottt e e e s s ee 10

Lead Temperature (Soldering, 10 €G] ... 300°C
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INTEGRATED CIRCUITS

7490 DIVIDE BY 2/5, BCD COUNTER
276-1808

GENERAL DESCRIPTION

This monolithic counter contains four master-slave flip-flops and addi-
tional gating to provide a divide-by-two counter and a three-stage binary
counter for which the count cycle length is divide-by-five.

This counter has a gated zero reset and gated set-to-nine inputs for use in
BCD nine's complement applications.

To use maximum count length (decade, divide-by-twelve, or four-bit binary,
the B input is connected to the Qa output. The input count pulses are
applied to input A and the outputs are as described in the appropriate
truth table. A symmetrical divide-by-ten count can be obtained from the
90 counter by connecting the Qp output to the A input and applying the
input count to the B input which gives a divide-by-ten square wave at
output Q,.

TYPICAL RATINGS

Typical power dissipation ......................................................................
Count frequency...

High Level Input Voltage [Mm) 2v
Low Level Input Voltage..... [Max) 0.8V
High Level Input Current.... .. 800pA
Low Level Output Current.........ccocvvivivieninnnin e cinninensnnissnans. [Max) 16 mA
LOGIC DIAGRAM
o
02)
weura N9 ) cLoek ; e b
X
g
[ v a ® o,
INPUT S ) CLOCK D>
x
P U
coex L
X
5 ) i a ) o,
s g1 d |
@
o L
The J and K Inputs shown withoul connection are for reference only end are
tunctionsily at a high level.
Notes:
(A) Output Q4 is connected to input B for
BCD count.

(B) Output Qp is connected to input A for
bi-quinary count,

PIN CONNECTION

INI
A
"

NC Oa
13 1

Qp GND Qs

Qc

1" 10 9 8

1 2 3 4 s (] 7
INPUT RO(Y) RO{2) NC Vcc R%1) R¥2}
B

TOP VIEW

TRUTH TABLES
RESET/COUNT TRUTH TABLE

RESET INPUTS __OUTPUT |
RO(1) RO(2) R(1) R9(2)| Qp Qc Qs Qa
H H L X L L L L
H H X L L L L L
X X H H H L L H

X L X L COUNT
L X I3 X COUNT
L X X L COUNT
X L I3 X COUNT
BCD COUNT SEQUENCE
[See N()le A)
COUNT | OUTPUT T
Qp Q¢ Qs Qa
0 L L 12 L
1 L L [ H
2 I I H L
3 I3 L H H
4 L H I L
5 L H I H
6 L H H L
7 L H H H
8 H L L L
g H L L H
BI-QUINARY (5-2)
(See Note B)
counT | OUTPUT
Qa Qo Qc QBA
0 L L L L
1 L L L H
2 L L H L
3 L I3 H H
4 L H L L
5 H I3 L L
6 H L L H
7 H L H L
8 H L H H
g H H L L
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INTEGRATED CIRCUITS

DECADE, DIVIDE BY 12, AND BINARY COUNTER 223199129

GENERAL DESCRIPTION

This monolithic counter contains four master-slave flip flops and additional
gating to provide a divide-by-two counter and a three-stage binary counter
for which the count cycle length is divide by six.

This counter has a gated zero reset.

To use maximum count length (decade, divide-by-twelve, or four-bit binary),
the B input is connected to the Q, output. The input count pulses are
applied to input A and the outputs are as described in the appropriate truth
table.

TYPICAL RATINGS

SUPDLY VOIBGE c.veireitieiiriere i e e st sr e sae s rae s enssevaens 5.25V
Typical power dissipation...
CoUNt fPEQUENCY ..ccievtiietirinrerieieeneereereesersersesaeseeesaenesseesessesersesessessesseseran

LOGIC DIAGRAM

moural _  Jeioex

PIN CONNECTION

TOP VIEW
IMPUT A NC Qa Qs GND Q¢ OQp
14 13 12 1" o 9 L]
-—ob -
P m
1 |? L ]; L (] 7

INPUT NC NC
B

NC vce RO(Y) RO(2)

TRUTH TABLES

COUNT SEQUENCE (See Note A)

INPUT B (i

an .
Qu

ol

mdmxuwhgnoynlm
connection are for reference only
and are.functionally at 8 hgh level.

o [ S—
(Y]

(A) Output Qp is connected to input B.

COUNT OUTPUT
Qp Qe Qs Qa
0 G L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H H L L
11 - H H L H
RESET/COUNT TRUTH TABLE
RESET INPUTS OUTPUT
Ro(1) Ro(2) 1Qp Q¢ Qs Qa
H H L L L L
L X COUNT
X L COUNT

DC TRIGGERING FROM GATED LOW-LEVEL-
ACTIVE (A) AND HIGH-LEVEL-ACTIVE (B) INPUTS

GENERAL DESCRIPTION

Designed for dc triggering from gated low-level-active (A) and high-level-
active (B) inputs. Provides overriding direct clear inputs and controls pulse
width, e.g. lengthens pulse by retri