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Fig. 17 - Example of unmultiplexed system for

driving a fluorescent display.
to that of Fig. 18(a) in that it is driven by
an external input.
Circuits similar to those in Fig. 18 can
be used to level-shift voltages for the gas-

ct Voo

Vout

FOR Vyy * 266 Hz

€l =300 pF
ypcaL | 27002 K
Ri =20 kQ c2
VALUES FOR
cuipance | R22 071 ka I
ONLY Li=34mH =

Q1 = 2N2907 OR EQUIV.

DI = IN914 OR EQUIV. Re

92CS -29908

(&)  Pulsed, single-trans;'stor-
inductor flyback circuit.

15VvE

<
Ro Rg

A

k3 tr

3
VsupPLY

a4 C

A

(b) Transformer-type circuit with
RCL oscillator providing drive.

92¢5- 29907

VsuppLY

92¢5-29906
(¢) Transformer-type circuit with

external drive.

Fig. 18 - Typical up-converter circuits for
fluorescent digital displays.
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discharge type of display discussed
previously. It is necessary, however, that
the transformer, capacitors, transistors,
and other components be rated to
withstand the 200-volt signals which may
be necessary to operate the gas-discharge
display and be capable of meeting the
higher power requirements.

Incandescent Displays

One other display which has had wide
acceptance is the incandescent display. Its
low cost, high brightness, and ready
availability have lead to considerable use
of this display. Its disadvantages are its
high power dissipation and the high
amount of heat it generates. Typical
power requirements are 1.5 to 5 volts at 8
to 24 milliamperes.

Incandescent displays are available in
many sizes and colors. Multiplexing of the
digits is easily accomplished by pulsing
each segment for a given time period. The
wattage for an incandescent lamp at the
remains  constant
regardless of duty cycle or waveform
shape provided that the multiplexing rate
is faster than the thermal time constant of
the filament. When incandescent displays
are multiplexed, an increase in the forcing
voltage by an amount equal to the square
root of the number of multiplexed displays
will maintain the same brightness on each
display that it would have in a static
condition.

With incandescent displays, it is
recommended that diodes be used in series
with each segment to prevent erroneous
display indication through stray electrical
paths. Fig. 19 illustrates the interfacing of
a multiplexed incandescent display. In
this circuit, the CD4013 dual “D”-type
flip-flop combines with the CD4069
oscillator to generate the four pulse in-
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92CS$-29905
Fig. 19 - Circuit for interfacing a multiplexed
incandescent-type digital display.

tervals needed to multiplex four digits.
For a typical incandescent display
requiring 4.5 volts, the voltage necessary
for the four-digit display is 4x4.5=9
volts. The CD40107 dual NAND buf-
fer/driver and the p-n-p transistor 40537
assure that sufficient current is generated
at this voltage. With a typical filament
segment current of 50 milliamperes, the
current sourced from transistor 40537 is 50
x 7 or 350 milliamperes. The minimum
beta of the 40537 is 20. Its base current,
therefore, is given by

Ig) = 350/20 = 17.5mA.

At Vpp of 12 volts and IgyT of 17.5
mA, VoyTt from the CD40107B is 0.11
volt. Then,

R} =(11.3-0.11)/17.5 = 640 ohms.

For 50 milliamperes in each segment
anda § of40

Igy = 50/40 = 1.25mA

.25

At Vpp of 12 volts and IgyT of
B 1.4

mA, Voyr from the CD4511B is
volts. Then,

1
1

Rg = (11.4- 0.7)/1.25 = 8.56 kilohms.

These calculations depend upon the
current gain of each bipolar device and the
voltage necessary on the incandescent
display. As mentioned previously, the
diodes in series with each display segment
minimize the possibility of stray leakage
currents. Use of the blanking input of the
CD4511 assures that if the oscillator were
to cease to function for any reason, the
indexed digit and segments would not be
destroyed by the static voltage and current
applied to the display.
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Simplified Design of Astable RC Oscillators
Using the CD4060B or Two CMOS Inverters

D. Rodman

Application Notes are available that
deal with theoretical approaches to
oscillator design; this Note stresses prac-
tical aspects of design and provides easy-
to-use algebraic equations that permit
values of R and C for a given oscillator fre-
quency to be quickly determined.

Astable Design Approach

The most basic RC oscillator circuit is
that shown in Fig. 1. The time period T for
one cycle of this oscillator is given by the
equation:

T=-rc i VDD—VTR | VTR .
= - n —o——— +In ——
VbD VoD o

where:

Vbb

supply voltage
VTR

transfer voltage

By letting VTR =0.5 Vpp, equation 1 can
be simplified to:

T =

~RC (N 0.5 + In 0.5)
T C

1.39 R [vd]
The problem with this circuit is that
transfer voltage can vary from 33 to 67
percent of Vpp. Therefore, the maximum
variation in the time period, T, can be as
high as 9 percent, with a +33 percent
variation in transfer voitage from unit to
unit.

VTR <

— QUTPUT

Voo sacs-3230e

Fig. 1 - The most basic RC oscillator circuit.

An improvement to this basic circuit
can be made by adding resistor Rg, as
shown in Fig. 2. The resistor makes the
frequency independent of supply-voitage
variations and reduces the time-period
variations to less than 5 percent with
variations in transfer voltage.

Rs should be-10 times the value of Rx. If
Rs is made less than 10 Rx, the variation
In period T increases to about 10 percent
as the value of Rs approaches zero.1 if Rs
is made too large, a time constant and
phase shift Is produced by Rs and stray
wiring and breadboard capacitance. This
shift creates a switching delay in the cir-
cult which changes the time period.

b—- OUTPUT
92¢5-32504
Fig. 2 - An improved oscillator circuit made

by adding resistor Rg to the circuit of
Fig. 1.

'{he time period T for the circuit in Fig. 2

is
VTR
T==RxCx{ln ——
VDD + VTR
\ VDD - VTR
+nN ——
3
2Vpp-VTR @

If VTr=05 Vpp, equation 3 can be
simplified to:

—RxCx (In % + In %)
2.2 AxCx )

T
T

Equation 4 will only be true in the
CD4060B for values of R greater than 50
kilohms and for values of C greater than
1000 picofarads. At values of C less than
1000 picofarads, stray capacitance will

_ have a much greater effect on the entire

system.

it is advised that a buffer circuit, Fig. 3,
be added to the circuit of Fig. 2to prevent
the jitter that would otherwise be in-
troduced into the circuit by noise picked
up by connecting cables and by stray
wiring and breadboard capacitance. The
buffer circuit is not needed with the
CD40608B since it has an internal buffer
and is internally connected to a counter.

R, [+
v "x

<
2R,
<Rx

92¢S- 323503

Fig. 3 - A butfter circuit used to improve the
performance of the circuit of Fig. 2.

ICAN-6883

Compensation for 50-Percent Duty Cycle

A true square-wave pulse Is obtained
only when the transfer voltage occurs at
the 50-percent point. If the transfer
voltage is at either 33 or 87 percent, the
duty cycle will not be 50 percent. The duty
cycle can be controlled, however, if part
of the resistance of the RC time constant
l: shunted out with a diode, as shown in

ig. 4.

Ry Cx
——AWA- i
Rl
|
Rx 4 R2

L—OUTNY

92¢$-32507

Fig. 4 - Method of controlling the duty cycle
of the RC osclliator.

Because adjustment of this diode
shunt to obtain a specific pulse factor
causes the frequency of the circult to
stray, a frequency control, R1, is added.
This circult is not needed when using the
CD40608B since it is used In conjunction
with a counter. A 50-percent duty cycle
will be derived from the divider/counter
outputs.

References and Bibllography

1. “Astable and Monostable Oscillators
Using RCA COS/MOS Digital In-
tegrated Circuits,” RCA Solid State
Application Note ICAN-8488.

2. “COS/MOS 14-Stage Ripple:
Binary CounteriDivider and
Osclilator,” RCA Solid State Data
Bulletin File Number 1120.
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Parallel Clocking of Sequential

CMOS Devices

T. Chesney
R. Funk

It is a well-established fact that process
variations lead to different input MOS-
transistor thresholds, and that these
differences directly affect the clock input
trigger voltage of sequential CMOS logic
circuits. Fig. 1(a) illustrates a cascade of
two different sequential CMOS devices (D-
type flip-flops, type CD4013) that causes a
logic error when data is transferred from
ICA to ICR. In this example, the same clock
transition triggers 1Cp at its trigger voltage
of Vrp and ICg at a voltage of Vyg. As
shown in Fig. 1(b), the propagation of data
from the output stage of IC to the input of
ICg is faster than the clock transition time
from VT to V1g. Hence, ICB responds to
the wrong logic state, and its output goes
low when it should stay high.

The solution to this logic-error condition is
a clock transition time that is fast enough
compared to the propagation delay for a
worst-case V1 and V1g combination to
assure that logic-state errors will not occur.

Parallel Clocking Limits

A study of the parailel clocking condition
for any combination of two different
sequential devices has resulted in the
development of equations for modeling the
maximum permitted clock input rise time,
tReL

For A-series devices:

0.8Vpp(V)
troL (max) =ﬁ19?vr x tp (ns)

For B-series devices:

0.8V \J
troL(max) = =73 x tp (ns)

The factor tp is equivalent to tpyyy or tpg K,
whichever is smaller, for ICx,Fig. 1. The
typical value at a specified value of Vpp is
selected at the loading condition shown on
the device data sheet. The factor 0.8 Vpp
specifies tyg for a rise or fall time of from
10 to 90 percent. The voltages in the
denominator (1.25V for A-series types and
1.15V for B-series types), are the expected
deviations in clock input transfer voltages.
Tables | and I! list the maximum clock rise
times permitted when cascading CD4000A
and CD4000B-series types, respectively.

The maximum values of tgg are
applicable when sequentially cascading
identical or dissimilar IC types when 1Cp
(see Fig. 1) is the type listed in the “Type”
column in the table. However, some
restrictions apply; namely both IC, and
ICg must accept positive or negative
(CD4006 type) clock pulses, and the logic
combination of ICa and ICg must be
meaningful. The connections assumed are
primarily of the parallel-clocked shift
register or counter type.

The tgy limits shown in Tables | and ll are
less than those shown on individual
CD4000-series data sheets; the data sheet
limits are for individual IC operation, not
cascaded operation. Recommended
operating-temperature ranges remain as
shown in the data sheets for cascaded as
well as individual device operation.

TABLE | — Maximum Clock Rise Time
When Cascading CD4000A Types?t

Type Rise Time (us) Vpp (V)
CD4006A2 0.80 5,10
CD4013A 0.48 5,10
CD4014A 0.96 5
0.64 10
CD4015A 0.96 5
0.64 10
CD4018A 1.12 5
0.80 10
CD4021A 0.96 5
0.64 10
CD4027A 0.48 5,10
CD4029A 1.04 5
0.74 10
CD4031A 1.28 5,10
CD4034A 1.92 5
1.54 10
CDA4035A 0.80 5
0.64 10
Notes:

1. C = 15 picofarads.

2. Negative-edge-triggered device,
cascades only with itself.

TABLE Il — Maximum Clock Rise Time
When Cascading CD4000B Types?

Type Rise Time (ys5)
CD4006B2 0.70
CD4013B 0.45
CD40148 0.40
CD4015B 0.55
CD4021B 0.40
CD4027B 0.45
CD4029B 0.84
CD4031B 0.80
CD40348B 0.85
CD4035B 0.70
CD4076B 0.90
CD40898B 0.40
CD4094B 0.90
CD40958 0.70
CD40968 0.70
CD4510B 0.70
CD4516B 0.70
CD4517B 0.84
CD401008 1.20
CD40102B 0.91
CD40103B 0.91
CD40104B 0.70
CD40160B 0.66
CD40161B 0.66
CD40162B 0.66
CD40163B 0.66
CD40174B 0.50
CD401928B 0.56
CD40193B 0.56
CD40194B 0.70
Notes:

1. Vpp =5, 15V;
C_ = 50 picofarads.
Data does not apply to units with
Schmitt triggers in the clock input.
2. Negative-edge-triggered device,
cascades only with itself.
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Logarithmic Units Of Measure In Telecommunications

by Dennis Rodman

This Application Note is an introduction to the logarithmic
units used in the telecommunications industry. The Note
will be useful as a learning tool for those entering the
telecommunications industry and as a handy reference for
experienced individuals.

Logarithmic units are used in the telecommunications
industry for measurements that define the functions and
qualities of transmission circuits. Examples of
measurements involving logarithmic units are gain, noise
and distortion. Since common logarithms are based on
exponents of powers of ten, the application of logarithms
permits complex multiplication or division operations to be
transformed into simple addition or subtraction. This
property of logarithms is valuable in telecommunications
because many measurements involve large numbers, and
logarithms facilitate calculation of these numbers.

Logarithms

The logarithm or “log” to a given base of a positive number
is the exponent that indicates the power to which the base
must be raised in order to obtain the number. In the example
23 = 8, 3 is the exponent of 2 and is also the log of 8, or in
other words, 3is the log to the base 2 of 8. This expressionis
written as 3= logo 8. Base 10is the mostused systemand is
known as the “common logarithm.” in the example 102 =
100, 2 is the log to the base 10 of 100. The subscript 10 is
usually eliminated and the equation becomes 2 = log 100,
with the base 10 understood.

Decibels

Power gains or losses are measured in decibels. The
decibel is defined as:

dB=10lo
g9 P,

where PQ is the output power and Py the input power.
Conversion of the power into voltage yields the equation:

dB = 20 log

where VQ is the output voltage and V) the input voltage. If
the output is greater than the input (gain), dB will always be
a positive number. If the output is less than the input
(attenuation), dB will always be a negative number. dB
equals 0 when the input equals the output.

The decibel is never an absolute measurement, but rather a
ratio between two quantities. Thus, the gain or attenuation
of a system can be characterized without specifying input
or output quantities. As an example, a system that has a
gain of 20 dB will always have a power ratio of 100; i.e., the
output power will be 100 times greater than the input
power. A list of ratios is given in Table |.

Table | - Power Ratios for Various dB Values

dB Power Ratlo
0 1

1 1.26

2 1.58

3 2.00

4 2.51

5 3.16

6 3.98

7 5.01

8 6.31

9 7.94
10 10

15 31.6
20 100
25 316
30 1000
35 3.16 x 103
40 104
45 3.16 x 104
50 105
60 106
70 107
80 108
90 109
100 1010

dBm

In many instances, it is desirable to have a common
reference power. In the telecommunications industry, the
most common reference power is 1 milliwatt. When the 1
milliwatt reference figure is used, the equation for decibels
becomes:

dBm = 10 log

0.001
where dBm is defined as decibels referenced to 1 milliwatt.
As an example, a gain of 30 dBm would be equivalentto an
output power of 1 watt.

When converting power into voltage in dBm, 1 milliwatt is
always measured across 600 ohms. Then the input reference
voitage becomes:

P(R) = V2

(0.001) (600) = V2

0.775=V
Therefore, the expression for dBm when using voltage
becomes: Y

dBm = 20 log

0.775
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dBr

Gain and attenuation have no significance unless a reference
level is defined for the system. The point at which the
reference appears is designated the “zero test-level point,”
or 0 TLP. A O TLP is also equivalent to a 0 dBr point (dB
relative to transmission level). dBr indicates the difference
between the point at which a measurement is taken and an

established zero or reference level. That is:
measured power level
dBr = 10 log

reference power level
As an example, assume that 25 milliwatts will be used as the
0 TLP in a particular system. If a level of 10 milliwatts is
measured, then: 0.010

dBr =10 log
0.025
dBr=-4

Thus, the 10-milliwatt signal would be at a -4 dBr point with
reference to 25 milliwatts.

dBmO

When a power level measured in dBm is referred or
measured to a 0 TLP, it is converted into dBmO, where the
“0" indicates that the measurement is referred to a point of
zero relative level. The unit dBmO is an absolute unit of
powerindBm. dBm can be related to dBr and dBmO by the
following equation:

dBmO = dBm - dBr

As an example, assume that 8 dBm will be used asthe 0 TLP
or 8 dBmO. A signal is then measured at -12 dBm. To
calculate the dBr point, the values are substituted into the
equation:

dBmO = dBm - dBr

8=-12-dBr
-20 = dBr

Therefore,-12dBm is at a-20 dBr point when 8 dBm is used
as the O TLP.

This unit, dBmO, is used extensively in telecommunications
for recording results of such tests as gain, gain tracking,
and frequency response.

dBm and dBmO are generally intended as power
measurements at a given point. However, many power
measurements in the telecommunications industry are
reflerenced to noise. The following is a discussion of these
units.

In order to develop a unit of measure for noise interference,
both the response of the human ear and the efficiency of the
telephone equipment used had to be considered. It was
found that a frequency of 1000 Hz produced greater
interference for the average listener than any other
frequency. The designers of the early-model Western
Electric 144 handset used this fact to produce a weighting
curve, Fig. 1, that showed the interference effect of
frequencies in the voice band as compared to 1000 Hz. The
144 weighting curve shows that 500 Hz causes 15 dB less
interference that a 1000 Hz signal of the same amplitude, 10
dB at 600 Hz, 6 dB at 800 Hz and so on.
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Fig. 1 - Weighting curve used with Western Electric 144 handset.

The noise-measurement referred to the 144 handset was
the dBrn (dB referenced to noise). The reference power
selected was 1 picowatt (10-12 watt), or -90 dBm at 1000 Hz.
dBrn can then be expressed as:

(noise signal)

dBrn =10 log
10-12
or

dBrn = dBm + 90

dBa

Subsequent to the 144 handset, Western Electric developed
an improved handset, the F1A, This new handset had a
broader response than the 144, but was 5 dB less sensitive
at 1000 Hz. That is, the same interfering effect was produced
using -85 dBm with the F1A weighting as was produced
using -90 dBm with the 144 weighting. Thus, a new noise
unit known as dBa (decibels above reference noise,
adjusted) was adopted. This noise unit uses a reference
power of -85 dBm at 1000 Hz. dBa is expressed as:

dBa =dBm + 85

dBrnC and dBrnCO

In the 1950’s, a third, more sensitive handset, the type 500,
was put into service in North America. This handset
produced yet another weighting curve called “C-message
weighting,” Fig. 2. The C-message weighting curve is 3.5dB
more sensitive at the reference frequency than the F1A
curve, and 1.5 dB less sensitive than the 144 weighting
curve. However, instead of creating a new reference power
level of -88.5 dBm, the -90 dBm level was maintained. The
new noise unit became dBrnC (decibels above reference
noise, C-message weighted), and can be expressed as:
dBrnC = dBm + 90

When noise measurements are taken with a 3000-Hz
bandwidth (white noise), the level of interference changes.
White noise, having a power of 0 dBm, produces an
interference of only 82 dBa or 88 dBrnC. Therefore, the
conversion from dBrnC to dBa is given by:

dBrnC = dBa+ 6 dB
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Fig. 2 - Comparison of psophometric with C-message weighting.
where the conversion factor has a 5 dB difference, and For flat noise in the 300-3400-Hz frequency range:
weighting over the 3000-Hz bandwith adds 1 dB of

difference. dBmp = dBa - 84

it becomes convenient at times to refer an absolute noise dBa =10 log pWp - 6

power measurement to a known noise-power level. The A list of dB measurements is given in Table Ii.
zero transmission point (0 TLP) is then used and identified

as dBrnCO where:

dBrmCO = dBmC - dBr Table Il - dB Conversions

and
dBrnCO = dBm + 90 - dBr Power (W) dBm dBmn dBa dBrnC dBmP
As anexample, 0 dBris used as the reference. Noise isthen
measured at -82 dBm. To calculate the dBrnC0, the values 110 gg }gg ﬁg }gg ;8
are substituted into the equation above: 0.1 20 110 105 110 20
dBrnCO = dBm + 90 - dBr 10'§ 10 100 95 100 10
=- - 10~ 0 90 85 90 0
82+90-0 10-4 -10 80 75 80 -10
dBrnCO =8 10-5 -20 70 65 70 -20
Therefore, noise at -82 dBm is equivalent to 8 dBrnCO. 10'9, -30 60 55 60 -30
dBrnCO is used in test documentation and data sheets to 10:8 -40 50 45 50 -40
describe idle-channel noise. It gives the advantage of the 10_9 -50 40 35 40 -50
use of a small positive number rather than a large negative 10 -60 30 25 30 -60
number. 10-10 -70 20 15 20 -70
10-1 ; -80 10 5 10 -80
Psophometric Weighting 10" -90 0 -5 0 -80
in Europe and other parts of the world, CCITT (International References

Telephone and Telegraph Consultative Committee) has
established the psophometric weighting curve as the 1. Donald G. Fink, Electronics Engineers’ Handbook,

standard for noise measurements, Fig. 2. The referrence McGraw-Hill, New York, 1975.

frequency used for this weighting is 800 Hz rather than the

previously mentioned 1000 Hz. 2. Roger L. Freeman, Telecommunication System

dBmP (dBm psophometrically weighted) is the unit of Engineering, Wiley New York, 1980.

power in dBm measured with psophometric weighting. The

reference level is 1 picowatt and is designated as 1 pWp 3. Lenkurt Demodulator, Lenkurt Electric Company, San

(picowatt psophometrically weighted), which is equivalent Carlos, California, September/October 1976.

to an 800-Hz signal at -90 dBm. Approximate conversions

are as follows: 4. International Telephone and Telegraph Corporation,
dBrnC = 10 log pWp Reference Data for Radio Engineers, 6th ed., Howard

W. Sam, Indianapolis, 1976.
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Abstracts of Other Application Notes

ICAN6080 ............... 6 pages
Digital-to-Analog Conversion Using the RCA-
CD-4007A COS/MOS iC

The use of the RCA-CD4007A COS/MOS
dual complementary pair plus inverter as a
digital-to-analog (D/A) switch is demonstrated.
The op-amp output stage for the digital-to-
analog converter (DAC) uses COS/MOS and
bipolar transistor-array IC’s. Resistance networks
for DAC's, the design of a voltage-follower
amplifier for single supply operation, and a
9-bit COS/MOS DAC are described.

ICAN-6166 . .............. 16 pages
COS/MOS MSI Counter and Register Design
and Applications

Logic and schematic diagrams for counter
and register types CD4006A, CD4014A,
CD4015A, CD4018A, CD4020A, CD4021A,
CD4022A, and CD4024A are presented; cir-
cuit designs are outlined and device-design
trade-off’s are discussed. Performance criteria
are summarized and arplications by type are
outlined by means of logic or subsystems dia-
grams and waveforms photographs.

ICAN-6176 . . .. ... ..cvu..n 8 pages
Noise Immunity of COS/MOS Integrated-Circuit
Logic Gates
The types of noise usually encountered in a
logic system are discussed and the noise im-
munity of a COS/MOS integrated-circuit logic-
te test circuit in relation to system variables
is evaluated. The evaluation is performed on a
circuit that includes a CD4000A dual 3-input
gate plus inverter and a CD4001A quad 2-input
te connected in cascade to drive a CD4013A
ip-flop. Measurement of the voltage required
at various gate leads to switch the flip-flop
defines the noise immunity threshold of the
gate circuits.

ICAN-6210 . .............. 11 pages
A Typical Data-Gathering and Processing Sys-
tem Using CD4000A-Series COS/MOS Parts

This Note is developed in terms of a typical
system for process controls. The flexibility of
system design and common data-bus architec-
ture made possible by the three-state outputs
and bidirectional input/outputs incorporated in
many COS/MOS circuits are stressed, as is the
easc of system design for data handling in
increments of 4 bits made possible by the
CD4000A family. The implementation of the
system is shown in terms of the COS/MOS stand-
ard parts that can be used to perform the
desired system functions. Attention is focused
on the multiplicity of applications and the
scope of information processing that can be
covered by standard parts.

ICAN-6289 . .............. 12 pages
A COS/MOS PCM Telemetry and Remote Data
Acquisition Design

Descriptive background material on tele-
metry systems is given along with systems for
both immediate and remote data conversion

and transmission. Parts from the CD4000 family
are used to show how various sections of the
system may be realized in the general case. The
exact configuration of any specific system will,
of course, depend on the unique requirements
of the application.

ICAN-6362 . .............. 10 pages
Using the CDA4520B to Design Dividers with
Symmetrical Outputs

The general-purpose COS/MOS dual up-
counter, the CD4520B, a counter that may be
used in various counting and dividing applica-
tions is discussed. Dividers of the form N=2i'+ 1
and N=21 + 1 and described. Applications of
symmetrical dividers are also discussed.

ICAN-6374 8 pages
The COS/MOS CDA4059A Programmable Divide-
by-N Counter in FM and Citizens-Band-Trans-
ceiver Tuners

The frequency synthesis . capability of the
CD4059A programmable divide-by-N counter
is demonstrated in applications in an FM
digital tuner and in the digital tuner for a
citizens-band tranceiver., The digital approach
described in the paper allows desired frequen-
cies to be selected by depressing numbered
buttons on a keyboard. By using the appro-
priate basic circuitry along with a phase-locked-
loop circuit, the local oscillator of the receiver
is adjusted and locked to the proper frequency,
thus assuring proper station selection. Alternate
methods of station selection that enhance the
flexibility of the system are described.

ICAN-6498 6 pages
Design of Fixed and Programmable Counters
Using the RCA CD4018A COS/MOS Presettable
Divide-by-N Counter

The use of the CD4018A single-decade and
multidecade fixed and programmable divide-by-
N counters are described. System considerations
such as switch simplifications, components
minimization, and speed are also discussed.

ICAN-6600 . .............. 6 pages
Arithmetic Arrays Using Standard COS/MOS
Building Blocks

The design of a COS/MOS arithmetic unit
capable of adding, subtracting, multiplying, and
dividing is described. The device is also able
to perform the logical functions of OR, AND
and the Exclusive OR of two 4-bit words. Three
4-bit registers are provided that permit either of
two words to perform a desired operation with
a third word. The system is configured with
standard, commercially available COS/MOS
devices, which include registers, AND-OR select
gates, a full adder, and NOR and NAND gates.

ICAN-6601 . .............. 12 pages
Transmission and Multiplexing of Analog or
Digital Signals Utilizing the CD4016A Quad
Bilateral Switch

The CD4016A quad bilateral switch is the

ideal semiconductor switch for use in switching
applications; it can be used for the transmission
of analog or digital signals with low distortion.
The Note discusses features of the device; opera-
tion of the COS/MOS switch; switch and logic
applications, including switch and logic func-
tions; multiplexing/demultiplexing; digital con-
trol of signal gain, frequency, and impedance,
including resistor networks, and variable fre-
quency control; digital-to-analog conversion, in-
cluding weighted resistor networks for the D/A
converter, andan R-2R resistor ladder D/A
converter; sample-and-hold applications; and
squelch control (level detection).

ICAN-6602 ... ............ 12 pages
Interfacing COS/MOS with Other Logic Families

The RCA CD4000A COS/MOS series circuits
operate from power-supplies of 3 to 15 volts.
Thus, they can drive and be driven by a num-
ber of logic families, including all DTL and TTL
families, within certain conditions and limita-
tions. This Note describes the conditions of
interface.

ICAN-6716 . .............. 15 pages
Low-Power Digital Frequency Synthesizers Uti-
lizing COS/MOS IC’s

A digital frequency synthesizer that employs
a digital phase-locked loop and other COS/MOS
circuits is described. Following a reveiw of
phase-locked-loop fundamentals, the use of
COS/MOS devices in FM receiver systhesizers
is discussed.

ICAN-6733 . .. .. .......... 16 pages
Battery-Powered Digital-Display Clock/Timer
and Metering Applications Utilizing the RCA
CD4026A and CD4033A Decode Counters —
7 Segment Output Types
This Note describes the CD4033A and

CD4026A and their use with various 7-segment
display units presently available. Interface
packages and methods are discussed to help the
the designer select the best system to meet his
demands. Also included are battery-operated
systems for digital clocks and watches.

ICAN-6739 . . ... .......... 12 pages
COS/MOS Rate Multipliers — Versatile Circuits
for Synthesizing Digital Functions

COS/MOS rate multipliers, the CD4527B
and CD4089B, can be used as building blocks
to generate a range of digital functions in
low-power systems where minimum package
count is desirable. The circuits may be em-
ployed in numerical control, instrumentation,
digital fiitering, and frequency synthesis. When
used with an up/down counter and control
logic, they can be used to perform such opera-
tions as multiplication, addition, subtraction,
generation of algebraic equations and differen-
tial equations, integration, and to raise num-
bers to various powers. Symmetric rate multi-
plication, the problem of eliminating round-off
error in a direct frequency-synthesis application
in a cgmmon-carrier multiplex system is also
covereda.
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ALABAMA
Hamilton Avnet Electronics
4692 Commercia) Drive, NW
Huntsville, AL 35805
Tel: (205) 837-7210

ARIZONA

Hamilton Avnet Electronics
505 South Madison Drive
Tempe, AZ 85281

Tel: (602) 231-5100
Kierulff Electronics, Inc.
4134 East Wood Street
Phoenix, AZ 85040

Tel: (602) 2434101
Kierulff Electronics, Inc.
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Wyle Distribution Group
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Phoenix, AZ 85021
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CALIFORNIA

Arrow Electronics, Inc.
9511 Ridge Haven Court
San Diego, CA 92123
Tel: (714) 565-6928

Arrow Electronics, Inc.
521 Weddell Drive
Sunnyvale, CA 94086
Tel: (408) 745-6600
Arrow Electronics, Inc.
19748 Dearborn Street
North Ridge Business Center
Chatsworth, CA 91311
Tel: (213) 701-7500
Avnet Electronics

350 McCormick Avenue
Costa Mesa, CA 92626
Tel: (714) 754-6051

Avnet Electronics

21050 Erwin Street
Woodland Hills, CA 91367
Tel: (213) 884-3333
Hamilton Avnet Electronics
3170 Puliman Street

Costa Mesa, CA 92626

Tel: (714) 6414107
Hamilton Avnet Electronics
1175 Bordeaux Drive
Sunnyvale, CA 94086

Tel: (408) 743-3300
Hamilton Avpet Electronics
4545 Viewridge Avenue
San Diego, CA 92123

Tel: (714) 571-7510
Hamilton Electro Sales
10912 W. Washington Blvd.
Culver City, CA 90230

Tel: (213) 558-2121
Hamilton Avnet Electronics
4103 Northgate Boulevard,
Sacramento, CA 95834

Tel: (916) 920-3150

Kierulff Electronics, Inc.
2585 Commerce Way
Los Angeles, CA 90040
Tel: (213) 725-0328
Kierulff Electronics, Inc.
3969 E. Bayshore Road
Palo Alto, CA 94303
Tel: (415) 968-6292

Kierulff Electronics, Inc.
8797 Balboa Avenue
San Diego, CA 92123
Tel: (714) 278-2112
Kierulff Electronics, Inc.
14101 Franklin Avenue
Tustin, CA 92680
Tel: (714) 731-5711
Schweber Electronics Corp.
17822 Gillette Avenue
Irvine, CA 92714
Tel: (714) 863-0200
Schweber Electronics Corp.
3110 Patrick Henry Drive
Santa Clara, CA 95050
Tel: (408) 748-4700
Wyle Distribution Group
124 Maryland Avenue
El Segundo, CA 90245
Tel: (213) 322-8100
Wyle Distribution Group
9525 Chesapeake Drive
San Diego, CA 92123
Tel: (714) 565-9171
Wyle Distribution Group
3000 Bowers Avenue
Santa Clara, CA 95052
Tel: (408) 727-2500
Wyle Distribution Group
17872 Cowan Avenue
Irvine, CA 92714
Tel: (714) 863-9953
Wyle Distribution Group
18910 Teller Avenue
Irvine, CA 92715
Tel: (714) 851-9958
COLORADO

Arrow Electronics Inc.

1390 So. Potomac Street

Suite 136

Aurora, CO 80012

Tel: (303 696-1111

Hamilton Avnet Electronics

8765 E. Orchard Road, Suite

708, Englewood, CO 80111

Tel: (303) 740-1000

Kierulff Electronics, Inc.

7060 So. Tucson Way

Englewood, CO 80112

Tel: (303) 790-4444

Wyle Distribution Group

451 East 124th Avenue

Thornton, CO 80241

Tel: (303) 457-9953
CONNECTICUT

Arrow Electronics, Inc.

12 Beaumont Road

Wallingford, CT 06492

Tel: (203) 265-7741

Hamilton Avnet Electronics

Commerce Drive, Commerce

Industrial Park,
Danbury, CT 06810
Tel: (203) 797-2800

Kierulff Electronics, Inec.
169 North Plains Industrial Road
Wallingford, CT 06492
Tel: (203) 265-1115
Schweber Electronics Corp.
Finance Drive,
Commerce Industrial Park,
Danbury, CT 06810
Tel: (203) 792-3500

FLORIDA

Arrow Electronics, Inc.
1001 NW 62nd Street, Suite
108, Ft. Lauderdale, FL 33309
Tel: (305) 776-7790
Arrow Electronics, Inc.
50 Woodlake Dr., West-Bldg. B
Paim Bay, FL 32905
Tel: (305) 725-1480
*Chip Supply

1607 Forsythe Road
Orlando, FL 32807
Tel: (305) 275-3810
Hamilton Avnet Electronics
6801 NW 15th Way
Ft. Lauderdale, FL 33068
Tel: (305) 971-2900
Hamilton Avnet Electronics
3197 Tech Drive, No.
St. Petersburg, FL 33702
Tel: (813) 576-3930
Kierulff Electronics, Inc.
3247 Tech Drive
St. Petersburg, FL 33702
Tel: (813) 576-1966
Milgray Electronics, Inc.
1850 Lee World Center
Suite 104
Winter Park, FL 32789
Tel: (305) 647-5747
Schweber Electronics Corp.
2830 North 28th Terrace
Hollywood, FL 33020
Tel: (305) 927-0511

GEORGIA

Arrow Electronics, Inc.

2979 Pacific Drive

Norcross, GA 30071

Tel: (404) 449-8252

Hamilton Avnet Eléctronics

5825D Peach Tree Corners

Norcross, GA 30092

Tel: (404) 447-7503

Schweber Electronics Corp.
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Suite 210

Norcross, GA 30092

Tel: (404) 449-9170
ILLINOIS

Arrow Electronics, Inc.

2000 Algonquin Road

Schaumburg, IL 60193

Tel: (312) 397-3440

Hamilton Avnet Electronics

1130 Thorndale Avenue

Bensenville, 1L 60106

Tel: (312) 860-7700

*Chip distributor only.
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ILLINOIS
Kierulff Electronics, Inc.
1536 Landmeier Road
Elk Grove Village, 1L 60007
Tel: (312) 640-0200
Newark Electronics
500 North Pulaski Road
Chicago, IL 60624
Tel: (312) 638-4411
Schweber Electronics Corp.
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Elk Grove Village, 1L 60007
Tel: (312) 364-3750
INDIANA

Arrow Electronics, Inc.

2718 Rand Road

Indianapolis, IN 46241

Tel: (317) 243-9353

Graham Electronics Supply,

Inc.

133 S. Pennsylvania Street

Indianapolis, IN 46204

Tel: (317) 634-8202

Hamilton Avnet Electronics,

Inc.

485 Gradle Drive

Carmel, IN 46032

Tel: (317) 844-9333
KANSAS

Hamilton Avnet Electronics
9219 Quivira Road
Overland Park, KS 66215
Tel: (913) 888-8900
Milgray Electronics, Inc.
6901 W. 63rd Street
Overland Park, KS 66215
Tel: (913) 236-8800
LOUISIANA
Sterling Electronics, Inc.
3005 Harvard St., Suite 101
Metairie, LA 70002
Tel: (504) 887-7610
MARYLAND
Arrow Electronics, Inc.
4801 Benson Avenue
Baltimore, MD 21227
Tel: (301) 247-5200
Hamilton Avnet Electronics
6822 Oakhill Lane
Columbia, MD 21045
Tel: (301) 995-3500
Pyttronic Industries, Inc.

Baltimore/ Washington Ind.Pk.

8220 Wellmoor Court
Savage, MD 20863
Tel: (301) 792-0780
Schweber Electronics Corp.
9218 Gaithers Road
Gaithersburg, MD 20877
Tel: (301) 840-5900
Zebra Electronics, Inc.
2400 York Road
Timonium, MD 21093
Tel: (301) 252-6576
MASSACHUSETTS

Arrow Electronics, Inc.
Arrow Drive

"Woburn, MA 01801
Tel: (617) 9338130

Hamilton Avnet Electronics

50 Tower Office Park

Woburn, MA 01801

Tel: (617) 935-9700
*Hybrid Components Inc.

140 Elliot Street

Beverly, MA 01915

Tel: (617) 927-5820

Kierulff Electronics, Inc.

13 Fortune Drive

Billerica, MA 01821

Tel: (617) 667-8331

A. W. Mayer Co.

34 Linnell Circle

Billerica, MA 01821

Tel: (617) 229-2255

Schweber Electronics Corp.

25 Wiggins Avenue

Bedford, MA 01730

Tel: (617) 275-5100

*Sertech

One Peabody Street

Salem, MA 01970

Tel: (617) 745-2450

Sterling Electronics, Inc.

411 Waverly Oaks Road

Waltham, MA 02154

Tel: (617) 894-6200

MICHIGAN

Arrow Electronics, Inc.

3810 Varsity Drive

Ann Arbor, M1 48104

Tel: (313) 971-8220

Hamilton Avnet Electronics

2215 29th Street

Grand Rapids, MI 49503

Tel: (616) 243-8805

Hamilton Avnet Electronics

32487 Schoolcraft Road

Livonia, M1 48150

Tel: (313) 522-4700

Schweber Electronics Corp.

12060 Hubbard Avenue

Livonia, M1 48150

Tel: (313) 525-8100
MINNESOTA

Arrow Electronics, Inc.

5230 West 73rd Street

Edina, MN 55435

Tel: (612) 830-1800

Hamilton Avnet Electronics

10300 Bren Road, East

Minnetonka, MN 55343

Tel: (612) 932-0600

Kierulff Electronics, Inc.

7667 Cahill Road

Edina, MN 55435

Tel: (612) 941-7500

Schweber Electronics Corp.

7422 Washington Avenue, So.

Eden Prairie, MN 55344
Tel: (612) 941-5280

MISSOURI

Arrow Electronics, Inc.
2380 Schuetz Road

St. Louis, MO 63141
Tel: (314) 567-6388

*Chip distributor only.

Hamilton Avnet Electronics
13743 Shoreline Court East
Earth City, MO 63045
Tel: (314) 344-1200
Kierulff Electronics, Inc.
2608 Metro Park Boulevard
Maryland Heights, MO 63043
Tel: (314) 739-0855
NEW HAMPSHIRE
Arrow Electronics, Inc.
One Perimeter Drive
Manchester, NH 03103
Tel: (603) 668-6968
NEW JERSEY

Arrow Electronics, Inc.
Pleasant Valley Avenue
Moorestown, NJ 08057
Tel: (609) 235-1900
Arrow Electronics, Inc.
Two Industrial Road
Fairfield, NJ 07006
Tel: (201) 575-5300.
Hamilton Avnet Electronics
Ten Industrizal Road
Fairfield, NJ 07006
Tel: (201) 575-3390
Hamilton Avnet Electronics
One Keystone Avenue
Cherry Hill, NJ 08003
Tel: (609) 424-0110
Kierulff Electronics, Inc.
37 Kulick Road
Fairfield, NJ 07006
Tel: (201) 575-6750
Schweber Electronics Corp.
18 Madison Road
Fairfield, NJ 07006
Tel: (201) 227-7880

NEW MEXICO

Arrow Electronics, Inc.
2460 Alamo, SE
Albuquerque, NM 87106
Tel: (505) 243-4566
Hamilton Avnet El ics
2524 Baylor S.E.
Albuquerque, NM 87106
Tel: (505) 765-1500
Sterling Electronics, Inc.
3540 Pan American
Freeway, N.E.
Albuquerque, NM 87107
Tel: (505) 884-1900
NEW YORK
Arrow Electronics, Inc.
20 Oser Avenue
Hauppauge, L.1,, NY 11788
Tel: (516) 231-1000
Arrow Electronics, Inc.
7705 Maltlage Drive
Liverpool, NY 13088
Tel: (315) 652-1000
Arrow Electronies, Inc.
25 Hub Drive
Melville, LI, NY 11747
Tel: (516) 391-1648
Arrow Electronics, Inc.
3000 South Winton Road
Rochester, NY 14623
Tel: (716) 275-0300
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u.s.

NEW YORK
Hamilton Avnet Electronics
Five Hub Drive
Melville, L.1., NY 11746
Tel: (516) 454-6000
Hamilton Avnet Electronics
333 Metro Park
Rochester, NY 14623
Tel: (716) 475-9130
Hamilton Avnet Electronics
16 Corporate Circle
East Syracuse, NY 13057
Tel: (315) 437-2641
Miigray Electronics, Inc.
191 Hanse Avenue
Freeport, L.I., NY 11520
Tel: (516) 546-5600
Schweber Electronics Corp.
Three Townline Circle
Rochester, NY 14623
Tel: (716) 424-2222
Schweber Electronics Corp.
Jericho Turnpike
Westbury, L.I., NY 11590
Tel: (516) 334-7474
Summit Distributors, Inc.
916 Main Street
Buffalo, NY 14202
Tel: (716) 884-3450

NORTH CAROLINA

Arrow Electronics, Inc.
5240 Greensdairy Road
Raleigh, NC 27604

Tel: (919) 876-3132
Hamilton Avnet Electronics
3510 Spring Forest Road
Raleigh, NC 27604

Te): (919) 878-0810
Kierulff Electronics Inc.

| North Commerce Center
5249 North Boulevard
Raleigh, NC 27604

Tel: (919) 872-8410

Schweber Electronics Corp.
5285 North Boulevard
Raleigh, NC 27604
Tel: (919) 876-0000

OHIO
Arrow Electronics, Inc.
7620 McEwen Road
Centerville, OH 45459
Tel: (513) 435-5563
Arrow Electronics, Inc.
6238 Cochran Road
Solon, OH 44139
Tel: (216) 248-3990
Hamilton Avnet Electronics,
Inc.
4588 Emery Industrial Parkway
Cleveland, OH 44128
Tel: (216) 831-3500
Hamilton Avnet Electronics
954 Senate Drive
Dayton, OH 45459
Tel: (513) 433-0610
Hughes-Peters, Inc.
481 East Eleventh Avenue
Columbus, OH 43211
Tel: (614) 294-5351
Kierulff Electronics, Inc.
23060 Miles Road
Cleveland, OH 44128
Tel: (216> 587-6558

Schweber Electronics Corp.

23880 Commerce Park Road

Beachwood, OH 44122

Tel: (216) 464-2970
OKLAHOMA

Kierulff Electronics, Inc.

Metro Park 12318 East 60th

Tulsa, OK 74145

Tel: (918) 252-7537
OREGON

Hamilton Avnet Electronics

6024 S.W. Jean Road,

Bldg. B-Suite J,

Lake Oswego, OR 97034

Tel: (503) 635-8157

Wyle Distribution Group

5289 N.E. Ezram Young Parkway

Hillsboro, OR 97123

Tel: (503) 640-6000
PENNSYLVANIA

Arrow Electronics, Inc.

650 Seco Road

Monroeville, PA 15146

Tel: (412) 856-7000

Herbach & Rademan, Inc.

401 East Erie Avenue

Philadelphia, PA 19134

Tel: (215) 426-1700

Schweber Electronics Corp.

231 Gibralter Road

Horsham, PA 19044

Tel: (215) 441-0600
TEXAS

Arrow Electronics, Inc.

13715 Gamma Road

Dallas, TX 75240

Tel: (214) 386-7500

Arrow Electronics, Inc.

10899 Kinghurst Dr., Suite 100

Houston, TX 77099

Tel: (713) 530-4700

Hamilton Avnet Electronics
2401 Rutland Drive

Austin, TX 78758

Tel: (512) 837-8911
Hamilton Avnet Electronics
2111 West Wairut Hill Lane
Irving, TX 75060

Tel: (214) 6594111
Hamilton Avnet Electronics
8750 Westpark

Houston, TX 77063

Tel: (713) 975-3515
Kierulff Electronics, Inc.
3007 Longhorn Blvd., Suite 105
Austin, TX 78758

Tel: (512) 835-2090
Kierulff Electronics, Inc.
9610 Skillman Avenue
Dallas, TX 75243

Tel: (214) 343-2400
Kierulff Electronics, Inc.

10415 Landsbury Drive, Suite 210

Houston, TX 77099

Tel: (713) 530-7030
Schweber Electronics Corp.
4202 Beltway,

Dallas, TX 75234

Tel: (214) 661-5010
Schweber Electronics Corp.
10625 Richmond Ste. 100
Houston, TX 77042

Tel: (713) 784-3600

Sterling Electronics, Inc.
2335A Kramter Lane, Suite A
Austin, TX 78758

Tel: (512) 836-1341
Sterling Electronics, Inc.
11090 Stemmons Freeway
Stemmons at Southwell
Dallas, TX 75229

Tel: (214) 243-1600
Sterling Electronics, Inc.
4201 Southwest Freeway
Houston, TX 77027

Tel: (713) 627-9808

UTAH

Hamilton Avnet Electronics
1585 West 2100 South

Salt Lake City, UT 84119
Tel: (801) 972-2800
Kierulff Electronics, Inc.
2121 S. 3600 West Street
Salt Lake City, UT 84119
Tel: (801) 973-6913

Wyle Distribution Group
1959 South 4130 West Unit B
Salt Lake City, UT 84104
Tel: (861) 974-9953

WASHINGTON

Arrow Electronics, Inc.
14320 N.E. 21st Street
Bellevue, WA 98005

Tel: (206) 6434800
Hamilton Avnet Electronics
14212 N.E. 21st Street
Bellevue, WA 98005

Tel: (206) 453-5874
Kierulff Electronics, Inc.
1005 Andover Park E.
Tukwila, WA 98188

Tel: (206) 575-4420

Priebe Electronics

2211 Fifth Avenue
Seattle, WA 98121

Tel: (206) 682-8242
Wyle Distribution Group
1750 132nd Avenue, N.E.
Bellevue, WA 98005

Tel: (206) 453-8360

WISCONSIN

Arrow Electronics, Inc.

430 West Rawson Avenue
Oak Creek, WI 53154

Tel: (414) 764-6600
Hamilton Avnet Electronics
2975 South Moorland Road
New Berlin, W1 53151

Tel: (414) 784-4510

Kierulff Electronics, Inc.
2236G West Bluemond Road
Waukesha, W1 53186

Tel: (414) 784-8160

Taylor Electric Company
1000 W. Donges Bay Road
Mequon, WI 53092

Tel: (414) 2414321

Canada Alberta

Hamilton Avnet Elec.
2816 21st St. N.E., Calgary
Alberta, T2E 6Z2

Tel: (403) 230-3586
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RCA Authorized Distributors
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Canads

L. A. Varah, Ltd.
6420 6A Street SE,
Calgary, Alberta T2H ZB7
Tel: (403) 255-9550

British Columbia
L. A. Varah, Ltd.
2077 Alberta Street,
Vancouver, B.C. V5Y 1C4
Tel: (604) 873-3211
R.A.E. Industrial Electronics,
Ltd.
3455 Gardner Court, Burnaby,
B.C. V5G 4J7
Tel: (604) 291-8866

Manitoba
L. A. Varah, Ltd.
#12 1832 King Edward Street
Winnipeg, Manitoba R2R ONI
Tel: (204) 633-6190

Ontario

Europe, Middle East, and Africa

Austria

Belgium

Denmark

Egypt

Ethiopia

Finland

France

Germany

Bacher Elektronische Gerate
GmbH

Rotenmuhlgasse 26,

A-1120 Vienna

Tel: 0222/8356460

Inelco Belgium S.A.

Avenue des Croix de Guerre 94
1120 Bruxelles

Tel: 02/216.01.60

Tage Olsen A/S
P.O. Box 225

DK - 2750 Ballerup
Tel: 02/65 81 11

Sakrco Enterprises

P.O. Box 1133,

37 Kasr El Nil Street, Apt. §
Cairo

Tel: 744440

Genersal Trading Agency
P.O. Box 1684

Addis Ababa

Tel: 132718 137275

Telercas OY

P.O. Box 33

SF - 04201 Kerava
Tel: 0/248.055

Almex S.A.

48, rue de I’Aubepine,
F -92160 - Antony
Tel: (1) 666 21 12
Radio Equipments
Antares S.A.

9, rue Ernest Cognacq,
F -92301 - Levallois Perret
Tel: (1) 7581111
Tekelec Airtronic S.A.
Cite des Bruyeres,

Rue Carle Vernet,

F - 92310 - Sevres

Tel: (1) 534.75.35
Alfred Neye Enatechnik GmbH
Schillerstrasse 14,
2085 Quickborn

West Germany

Tel: -04106/6121

Greece

Holland

Hungary

Iceland

Ismael

Cesco Electronics Ltd.

24 Martin Ross Road
Downsview, Ontario M3J 2K9
Tel: (416) 661-0220

Electro Sonic, Inc.

1100 Gordon Baker Road
Willowdale, Ontario M2H 3B3
Tel: (416) 494-1666

Hamilton Avnet (Canada) Ltd.
6845 Rexwood Drive

Units 34,5

Mississauga, Ontario 14V 1M5
Tel: (416) 677-7432

Hamilton Avnet (Canada) Ltd.
210 Colonnade Street

Nepean, Ontario K2E 7L5

Tel: (613) 226-1700

ECS Hilmar Frehsdorf GmbH
Electronic Components Service
Carl-Zeiss Strasse 3

2085 Quickborn

West Germany

Tel: 04106/71058-59

Beck GmbH & Co.
Elektronik Bauelemente KG
Eltersdorfer Strasse 7,

8500 Numnberg 15

West Germany

Tel: 0911/34961-66

Elkose GmbH
Bahnhofstrasse 44,

7141 Moglingen

West Germany

Tel: 07141/4871

Sasco GmbH
Hermann-Oberth-Strasse 16
8011 Putzbrunn bei Munchen
West Germany

Tel: 089/46111

Spoerie Electronic KG
Max-Planck Strasse 1-3,
6072 Dreieich bei Frankfurt
West Germany

Tel: 06103/3041

Semicon Co.

104 Aeolou Str.

TT.131 Athens

Tel: 3253626

Vekano BV

Postbus 6115,

N - 5600 HC Eindhoven
Tel: (40) 8109 75
Hungagent

P.O. Box 542

H-1374 Budapest

Tel: 01/669-385

Georg Amundason

P.O. Box 698, Reykjavik
Tel: 81180

Aviv Electronics

Kehilat Venezia Street 12
69010 Tel-Aviv

Tel: 03-494450

Italy

Kuwait

Spain

Morocco

Norway

Portugal

South Africa

L. A. Varah, Ltd.

505 Kenara Avenue, Hamilton,
Ontario L8E 1J8

Tel: (416) 561-9311

Quebec
Cesco Electronics, Ltd.
4050 Jean Talon Street, West
Montreal, Quebec H4P 1W1
Tel: (514) 735-8511
Hamilton Avnet (Canada) Ltd.
2670 Sabourin Street, St.
Laurent, Quebec H4S 1M2
Tel: (514) 331-6443

DEDO Elettronica SpA
Strada Statale 16 Km 403-550
64019 Tortoreto Lido (Te)
Tel: 0861/78.67.46-48
Eledra 3S SpA

Viale Elvezia 18,

I - 20154, Milano

Tel: (02) 349751

IDAC Elettronica SpA
Via Verona 8,

1 - 35010 Busa di Vigonza
Tel: (049) 72.56.99

LASI Elettronica SpA
Viale Lombardia 6,

1 - 20092 Cinisello
Balsamo (MI)

Tel: (02) 61.20.441-5
Silverstar Ltd.

Via dei Gracchi 20,

I - 20146 Milano

Tel: (02) 49.96

Morad Yousuf Behbehani
P.O. Box 146
Kuwait

Societe d'Equipement Mecanique
et Electrique s.a. (S.E.M.E.)

rue Ibn Batouta 29

Casablanca

Tel: (212) 22.08.65

National Elektro A/S
Ulvenveien 75, P.O. Box 53
Okern, Oslo §

Tel: (472) 64 49 70

Telectra Sarl

Rua Rodrigo da Fonseca, 103
Lisbon 1

Tel: 68.60.72-78

Allied Electronic
Components (PTY) Ltd.
P.O. Box 6387
Dunswart 1508

Tel: (011) 528-661
Kontron S.A.
Salvatierra 4,

Madrid 34

Tel: 1/729.11.55
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RCA Authorized Distributors
Europe, Middle East, and Atfrica(Cont'd)

Spain

Sweden

Switzerland

Turkey

Novolectric

Villaroel, 40,

Barcelona 11

Tel: 254.18.07-08

Ferner Electronics AB
Snormakarvagen 35,

P.O. Box 125,

S-161 26 Bromma Stockholm
Tel: 08/80 25 40
Baerlocher AG
Forrlibuckstrasse 110

8005 Zurich

Tel: (01) 42.99.00

Teknim Company Ltd.
Riza Sah Pehlevi Caddesi 7
Kavaklidere Ankara

Tel: 27.58.00

U.K.

Asia Pacific

Australia

Bangladesh

Hong Kong

India

AWA Microelectronics

348 Victoria Road
Rydalmere N.S.W. 2116
Amtron Tyree Pty. Ltd.

176 Botany Street, Waterloo,
N.S.w. 2017

Electronic Engineers &
Consultants Ltd.

103 Elephant Road, Ist Floor
Dacca §

Gibb Livingston & Co., Ltd.
77 Leighton Road

Leighton Centre

P.O. Box 55

Hong Kong Electronic
Components Co.

Flat A Yun Kai Bidg. 1/ Fl
466-472 Nathan Road
Kowloon

Photophone Ltd.

179-5 Second Cross Road
Lower Palace Orchards
Bangalore 560 003

Indonesia

Japan

Korea

Nepal

New
Zealand

Philippines

Latin America

Argentina

Brazil

Eneka S.A.L.C.F.I.
Tucuman 299,
1049 Buenos Aires
Tel: 31-3363
Radiocom S.A.
Conesa 1003,

1426 Buenos Aires
Tel: 551-2780

Tecnos S.R.L.
Independencia 1861

1225 Buenos Aires

Tel: 370239

Commercial Bezerra Ltda.
Rua Costa Azevedo, 139,
CEP-69.000 Manaus/ AM
Tel: (092) 232-5363

Chile

ACCESS Electronic Components
Ltd.

Austin House, Bridge Street
Hitchin, Hertfordshire SG5 2DE
Tel: Hitchin (0462) 31 221
Gothic Crellon Electronics Ltd.
380 Bath Road, Slough,

Berks, SL1 6JE

Tel: Burnham (06286) 4434
Jermyn Distribution

Vestry Industrial Estate
Sevenoaks, Kent

Tel: Sevenoaks (0732) 450144
Macro Marketing Ltd.
Burnham Lane,

Slough, Berkshire SL1 6LN

Tel: Burnham (06286) 4422

Zambia

NVPD Soedarpo Corp.
Samudera Indonesia Building
JL Letten, Jen. S

Parman No. 35 Slipi

Jakarta Barat

Okura & Company Ltd.

3-6 Ginza, Nichome, Chuo-Ku
Tokyo 104

Panwest Company, Lid.

C.P.O. Box 3358

Room 603, Sam Duk Building
131 Da-Dong, Chung-Ku
Seoul, Republic of South Korea

Continental Commercial
Distributors

Durbar Marg.
Kathmandu

AWA NZ Ltd.

N.Z. P.O. Box 50-248
Porirua

Philippine Electronics Inc.
P.O. Box 498

3rd Floor, Rose
Industrial Bldg., 11 Pioneer St.
Pasig, Metro Manila

Taiwan

Thailand

Panamericana Comercial
Importadora Ltda.

Rua Aurora, 263,

01209, Sao Paulo, SP
Tel: (011) 222-3211

Raylex Ltda.

Av Providencia 1244,
Depto.D, 3er Piso
Casitla 13373, Santiago
Tel: 749835

Industria de Radio y
Television S.A. (IRT)
Vic.-MacKenna 3333
Casilla 170-D, Santiago

Tel: 561667 Republic

Yugoslavia

Zimbabwe

Singapore

Sri Lanka

Colombia

Costa Rica

Dominican

STC Electronic Services
Edinburgh Way, Harlow

Essex, CM20 2DF

Tel: Harlow (0279) 26777

VSI Electronics (U.K.) Ltd.
Roydonbury Industrial Park
Horsecroft Road, Harlow

Essex CM19 5 BY

Tel: Harlow (0279) 29666
Avtotehna

P.0O. Box 593, Celovska 175
Ljubljana 61000

Tel: 552 341

African Technical Associates Ltd.
Stand 5196 Luanshya Road
Lusaka

BAK Electrical Holdings (Pvt) Ltd.
P.O. Box 2780

Salisbury

Semitronics Philippines
216 Ortego Street
San Juan 3134, Metro Manila

Device Electronics Pte. Ltd.
101 Kitchener Road No. 02-04
Singapore 0820

Microtronics Asso. Pte. Ltd.
Block 1003, Unit 35B
Aljunied Avenue §

Singapore 1438

C.W. Mackie & Co. Ltd.
36 D.R. Wijewardena Mawatha
Colombo 10

Delta Engineering Ltd.

No. 42 Hsu Chang Street

8th Floor, Taipei

Multitech International Corp.
No. 977 Min Shen East Road
Taipei

Angio Thai Engineering Ltd.
2160 Ramkambaeng Road
Highway Hua Mark, Bangkok
Better Pro Co. Ltd.

71 Chakkawat Road

Wat Tuk, Bangkok

Miguel Antonio Pena Pena
Y Cia. S.En C.

Carrera 12 #1906

Bogota

Electronica Moderna
Carrera 9A, NRO 19-52
Apartado Aereo 5361
Bogota, D.E.1

J. G. Valldeperas, S.A.
Calle 1, Avenidas 1-3,
Apartado Postal 3923

San Jose

Tel: 32-36-14

Humberto Garcia, C. por A.
El Conde 366

Apartado de Correos 771
Santo Domingo

Tel: 682-3648
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RCA Authorized Distributors

Latin America (Cont'd)
Ecuador Elecom, S.A.

Padre Solano 202-OF. 8,
P.O. Box 9611, Guayaquil
Radio Electrica, S.A.

4A Avenida Sur Nb. 228
San Salvador

Tel: 21-5609

Radio Parts, S.A.

2A C. O. No. 319 Postal la
Dalia, P.O. Box 1262

San Salvador

Tel: 21-3019

Electronics Guatemalteca
13 Calle 5-59, Zona 1
P.O. Box 514
Guatemala City

Tel: 25-649
Tele-Equipos, S.A.
10A Calle 540, Zona !
Apartado Postal 1798
Guatemala City

Tel: 29-805

Societe Haitienne
D’Automobiles, S.A.
P.O. Box 428,
Port-Au-Prince

Tel: 2-2347

F'rs

F isco J. Yones

3A Avenida S.0. 5

San Pedro Sula,

Honduras, Central America
Tel: 52-00-10

Mexico

El Sailvador

Guatemala

Netherland
Antilles

Nicaragua

Haiti

Panama

-]
%

Paraguay

Peru

Electronica Remberg, S.A. Surinam
de C.V.

Republica del Salvador No.
30-102, Mexico City 1, D.F.
Tel: 510-47-49

Mexicana de Bulbos, S.A.
Michoacan No. 30

Mexico {1, D.F.

Tel: 564-92-33

Partes Electronicas, S.A.
Republica Del Salvador 30-501
Mexico City

Tel: (905) 585-3640

Raytel, S.A.

Sullivan 47 Y 49

Mexico 4, D.F.

Tel: 566-67-86

El Louvre, S.A.
P.O. Box 138, Curacao
Tel: 54004
Venezuela

Comercial F. A. Mendieta, S.A.
Apartado Postat No. 1956
C.S.T. 5¢c Al Sur2c 1/2 Abajo
Managua

Tropelco, S.A.

Via Espana 20-18, Panama 7
Rep. de Panama

Compania Comercial Del
Paraguay, S.A.

Casilla de Correo 344

Chile 877, Asuncion

Arven S.A.

PSJ Adan Mejia 103, OF. 33
Lima 11

Tel: 716229

Trinidad

Uruguay

West Indies

Kirpalani's Ltd.

17-27 Maagdenstreet,
P.O. Box 251, Paramaribo
Tel: 71-400

Surinam Electronics
Keizerstreet 206

P.O. Box 412
Paramaribo

Tel: 76-555

Kirpalani’s Limited
Kirpalani's Komplex
Churchill Roosevelt Highway
San Juan, Port-of-Spain
Tel: 638-2224/9
American Products S.A.
(APSA)

Casilla de Corrco 1438
Canelones 1133
Montevideo

Tel: 594210

P. Benavides, P, S.R.L.
Residencies Camarat, Local 7
La Candelaria, Caracas
MAIL ADDRESS: Apartado Posta
20.249

San Martin, Caracas

Tel: (58-2) 571-21-46

Da Costa and Musson Ltda.
Carlisle House

Hincks Street

P.O. Box 103

Bridgetown, Barbados

Tel: 608-50
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Alabama
CSR Electronics
7272-E2 Arcadia Ci. N.W.
Huntsville, AL 35801
Tel: (205) 533-2444

Arizona
Thom Luke Sales, Inc.
2940 North 67th Place
Suite H
Scottsdale, AZ 85251
Tel: (602) 941-1901

California
CK Associates
8333 Clairemont Mesa Bivd.
Suite 105
San Diego, CA 92111
Tel: (714) 279-0420

Connecticut
New England Technical Sales
(NETS)
240 Pomeroy Avenue
Meriden, CT 06450
Tel: (203) 237-8827

Florida
G.F. Bohman Assoc., Inc.
130 N. Park Avenue
Apopka, FL 32703
Tel: (305) 886-1882
G.F. Bohman Assoc., Inc.
2020 W. McNab Road
Ft. Lauderdale, FL 33309
Tel: (305) 979-0008

Georgia
CSR Electronics

1530 Dunwoody Village Pkwy.

Suite 110
Atlanta, GA 30338
Tel: (404) 396-3720

RCA Manufacturers’ Representatives - U.S.

Kansas
Electri-Rep
7070 W. 107th Street
Suite 160
Overland Park, KS 66212
Tel: (913) 649-2168

Massachusetts
New England Technical Sales
(NETS)
135 Cambridge Street
Burlington, MA 01803
Tel: (617) 272-0434

Minnesota
Comprehensive Technical Sales
8053 Bloomington Freeway
Minneapolis, MN 55420
Tel: (612) 888-7011

New Jersey
Astrorep, Inc.
717 Convery Blvd.
Perth Amboy, NJ 08861
Tel: (201) 826-8050

New York
Astrorep, Inc.
103 Cooper Street
Babylon, L.I.,, NY 11702
Tel: (516) 422-2500

North Carolina
CSR Electronics
4208 Six Forks Road
Suite 305
Raleigh, NC 27609
Tel: (919) 787-2137

Ohio
Lyons Corporation
4812 Frederick Road
Suite 101
Dayton, OH 45414
Tel: (513) 278-0714

Lyons Corporation

4615 W. Streetsboro Road
Richfield, OH 44286

Tel: (216) 659-9224

South Carolina
CSR Electronics
1506 Winding Way
So. Carolina
Taylors, SC 29687
Tel: (803) 292-2388

Texas
Southern States Marketing
400 E. Anderson Lane
Suite 218-6
Austin, TX 78752
Tel: (512) 452-9459

Southern States Marketing
9730 Townpark Drive #10S
Houstan, TX 77036

Tel: (713) 988-0991
Southern States Marketing
1142 Rockingham

Suite 106

Richardson, TX 75080
Tel: (214) 238-7%00

Utah
Simpson Assocs.
7324 So. 1300 E.
Suite 350
Midvale, UT 84047
Tel: (801) 566-3691

Washington
Vantage Corp.
300 120th Avenue N.E.
Bldg. 7, Suite 207
Bellevue, WA 98005
Tel: (206) 455-3460
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