RC-5TB
UNIVERSAL COUNTER

INTRODUCTION,

The RC-58TB is a universal counter which may
be programmed to perform any of the follow-
ing functions: unit counting {totalizing), mea-
surement of period, frequency, frequency ra-
tio, and time interval. The counter employs
large-scale integrated circuitry for rveliabil-
ity and ease of maintenance. Inputs to the
counter can he electronic logic levels or con-
tact-closures. Either single-pole double-
throw or single-pole single-throw contact-
closures can be accommodated.

The RC-5TH is designed to operate with a +5v
(#5%) regulated power supply. See figure 1
for a typical +5V power supply circuit for op-
eration from 115 VAC.

For unit count and frequency measurement,
the input frequency range is 0 to 10 MHz. In
frequency ratic measurement, the frequency
signal (numerator) maximum is 10 MHz, but
the reference frequency (denominator) maxi-
mum is 2.5 MHz; In period and time interval
measurement, the input frequency maximum
ig 2,5 MHz.
uaing red, light-emitting diodes,
height iz 0.5".

Character

In frequency measurement, time baseg of 0,01
second, 0.1 second, 1 second and 10 seconds
are available., The selection is made with an
internal jumper. In period, time interval and
frequency ratio measurements, the number of
cycles over which the measurement is aver-
aged may be 1, 10, 100 or 1000, Selection is
made with an internal jumper,
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Figure 1. ; Typical Power Supply Schematic
SPECIFICATIONS.

P
L

Funetions and Maximum Frequency Input;
Unit Counter - 0 to 10 MHz
Frequency - 0 to 10 MHz
Time Interval - 0 to 2,5 MHz
Period - 0 to 2,5 MHz
Freguency Ratio - Signal, 0 to 10 MHz; Ref-
erence, 0to 2.5 MHz

Power Supply: +5V 25%; 0.3 VA, nominal

Accuracy: Unit Counter & Frequency: =1
count. Frequency, Time Interval
& Period: (1 count + time base
accuracy).

Time Base
Crystal Frequency: 10 MHz
Time Bases: 0.01 Sec, 0.1 Sac, 1 Sec &
10 Sec

Crystal Stability
Aging: <10 ppm/yT

Temperatere: +10 ppm, 0°C o +80°C
Operating Temperature: 0°C to +50°C
Number of Digits: Five
Case: DIN/NEMA
Display: LED, 0.5" high

MOUNTING DATA.

A rectangular panel cutout is recommended
for mounting the instrument, The recom-
mended dimensions are:

92 millimeters +1, -0 mm (3. 622 inches
+0. 040, -0 in.).

43 millimeters +1, -0 mm (1. 693 inches
+0.040, -0 in.).

The meters will algo fit the DIN/NEMA stan-
dard cutout, 92 mmx45 mm (3. 6221in. x 1. 772
in,} and we widelyused 99,7 mmx42.72 mm
(3.925 in. x 1.682 in.) cutout,

The diaplay consists of five digits

INSTRUCTIONS

Any panel thickness from 1,524 mm (0, 060
in.} to 4,57 mm (0. 18 in.) may be uzed.

To mount the meter, vemove the retaining
spring from its holes inthe gides of the meter
at the rear. Insert the meter from the front
of the panel cutout. Replace the retaining
spring and slide it behind the mounting panel
tofastenthe meterinplace. It doea not matter
whether the retaining spring swings from
above or below the meter.
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Figure 2. Outline Drawing

WIRING INFORMATION,

Connections to the RC~5TB are made exter-
nally via a terminal block. A 28-pin Program
Header (X1 - see figure 3) is provided inter-
nally to jumper between various pairs of pins
to select function, input method (contact-clo-
sure or eleciromc source), time bagse and the
aumber of cycles over which certain measure-
ments are averaged.

The instrument is normally shipped from the
factory without any external connections or
any jumpers connected to pins of the program
header. Jumpers and a ¢.5 uF capacitor are
included with each instrument. The use of the
capacitor is explained under Operation. When
soldering jumpera or the capacitor into pins of
the program header, care should be taken to
avoid any solder spill-over from one pin to
another

To gain access to the program header for the
installation of jumpers and the capacitor, per-
form the followint stepas:

1,  Remove any signal or power inputs to
the terminal block.

2. Using a knife or a amall screwdriver
blade, carefully pry off front panel.

3. Remove the two screws and retaining
brackets located to the right and left side of
readout,

4, Slide meter out of cage.

UNIT COUNT MEASUREMENT,

Maximum Count. 99999

Function Selection. Jumper between pins of
program header as shown in figure 4''B",
Contact-Closure Input (Single-Pole Single-
Throw).

1. Inatall capacitor aad jumpers between
pina of program header as shown In figure

5i1A0

2. Reagsemble instrument and connect in-
puts to terminal block as shown in figure 9"A".

Contact-Closure Input (Single-Pole Double-
Throw.

p Jumper between pins of program header
as shown in figure 5"B".

2. Reassemble Instrument and connect in-
puts to terminal block as shown in figure 9'B".

Electronic-Source Input (Rectansular Wave or
Sine Wave above 10 kHz).

I, Jumper between pins of program header
as shown in figure 5''C".

2. Reassemble inatrument and connect in-
puts to terminal block as shown in figure 97C™,

Electronic-Source Input (Sine Wave below 10
kHz.

1. Jumper between pins of program header
as shown in figure 5"D".

2, Reassemble instrument and connect in-
puts to terminal block as shown in figure 97D,
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Figure 3. Program Header Pin Designations
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Figure 4. Function Selection

FREQUENCY, MEASUREMENT,

Maximum Measurement Capability. Refer to
table L.

Function Selection. Jumper between pins of
program header as shown in figure 4"D".

Time Base Selection. Jumper between ping
of program header as shown in figure 6"A"
thru "D to attain desired time base.

1nput Circuit Seiection. See appiicabie type
of input eircuit as described under Unit Count
Measurement,

Maximum Measurement Capability. Refer to
table II.

Function Selection. Jumper between pins of
pregram header as shown in figure 4"E™.

Selection of Number of Cycles over which
Measurement is Averaged. Jumper between
ping of program header as shown in figure
6"AY thru 6"D'' to aftain desired number of
cycles,

Input Circuit Selection. See applicable type
of input circuit as described under Unit Count
Measurement.

FREQUENCY; RATIO: MEASUREMENT.

Maximum Measurement Capability. Refer to
table II.

program header as shown in figure 4"C",

Selection of Number of Cycles over which
Measurement is Averaged. Jumper beftween
pins of program header as shown in figure
6"A" thru 6"'D' to attain desired number of
cyclea,

Input Circuit Selection.
NOTE

In frequency ratio measurement, the ratio is

the signsl spplied to Imput A {terminal 1 of the
terminal block) or to terminals 5 and 7, or 5,
7 and 8 (contact-closures) divided by the ref-
erence gignal applied to Input B {terminal 2 of
of the terminal block).

The reference frequency (Input B) must not
exceed 2.5 MH2z and muat fall at a rate not less
than 150 mV per uSec when croasing the +2V
level. These conditions can be met with rec-
tengular waves, or sine waves of any frequen-
¢y between 10 kHz and 2.5 MHz and an ampli-
tude of +§V peak~to-peak, going between, 0V
and +5V.

The following four types of input sources apply
only to the frequency signal: the frequency ref-
erence i3 defined above and is always connec-
ted to terminal 2 of the terminal block.

Contact-Closure Input (Single-Pole Single—
Throw).
1. Install capacitor and jumpers between

pina of program header as shown in figure
5“A”.

2. Reassemble instrument and connect in-
puts to terminal block as shoWm in figure
10I|AH.

Contact-Closure Inpui  (Single-Pole Double-
Throw}.

1. Jumper between pins of program header
as shown in figure 5"B".

2. Reassemble instrument and connect in-
puts to terminal block as shown in figure
10"B".

Electronic-Source Input (Rectangular Wave or
Sine Wave above 10 kHz),

1. Jumper between pins of program header
asg shown in figure 5'"'C',

2, Reassemble instrument and connect in-
puta to terminal block as shown in figure
IOIIC"'

Electronic-Source Input (Sine Wave below 10

ki),

1. Jumper between pins of program header
as shown in figure 5'D".

2. Reassemble instrument and connect in-
puts to terminal block as shown in figure
10D,

Table I. Maximum Frequency Measurement

TIME BASE IN SECONDS M"‘xmmgl’_‘:gsggggﬂc‘f
0,01 9999,
0.1 999.99
L0 59,999
10,0 9.9999

Tahle . Maximum Perind. Time Interval
and Frequency Ratio Measurement

NUMBER OF MAXIMUM PERIOD MAXTMUM
CYCLES USED | OR TIME INTERVAL | FREQUENCY
IN AVERAGING | TN MICROSECONDS RATIO

1 9999, 9 28959,

14 999.99 $999.9
160 99,999 998, 99
1000 9. 9399 99,908

TIME INTERVAL MEASUREMENT:

Maximum Measurement Capability. Refer to
table I,

Funetion Selection. Jumper between pins of
program header as shown in {igure 4"A".

Selection of Number of Cycles over which
Measurement ig Averaped. Jumper between
pins of program header 4s shown in figure
6"A'" thru 6''D" to attain desired number of
eycles.

EE]

Input Circuit Selection.

NOTE

The input of the start signal may be any one
of the four previously described and as set
forth below; the input of the stop signal must
be a rectangular wave, or a sign wave above
10 kHz. Each signal must be 2 repetitive
waveform,

Contact=-Clogure Input {Single-Pole Single-
Throw).

1. Install capacitor and jumpers between
pins of program header as shown in figure
SIIAII.

2. Reagsemble instrument and connect in-
puts to terminal block as shown in figure
1A,

Contact-Closure Input {Single-Pole Double-
Throw).

1. Jumper between pins of program header
as shown in figure 5"B".

2. Reassemble instrument and connect in-
puts to terminal block 25 shown in figure
e,

Electronic-Source Input {Rectangular Wave or
Sine Wave above 10 kiz).

1. Jumper between pins of program header
as shown in figure 5"C",

2. Reassemble instrument and connect in-
puts to terminal block as shown in figure
e,

Electronic-Source Input (Sine Wave below 10

kHz).

1. Jumper between pins of program header
as shown in figure 5''D",

2. Reagsemble ingtrument and connect in-
puts to terminal block as shown in figure
llllDll.
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OPERATION,

LNFU LD,

As described above, the RC-5TB can sccept
inputs from either contact-closures or elec-
tronic sources. Special contact de-bouncing
circuits are provided to handle either single-
pole double-throw or single-polé single-throw
contacts. When possible, the use of aingle-
pole double-throw contacts 18 recommended
because the de-houncing circuifry is simpler.

In the frequency, period and unit counter func-
tions, inphts from electronic socurces msy be
connected to either of two Inputs. Low fre-
quency sine wave inputs (below 10 kHz) are
connected to terminal 7, the normally-open
contact input. The cirenitry assoclated with
this input converts the sine waves to square
waves for proper operation of the counter.
Sine wave inputs 10 kHz and above are con-
nected to terminal 1. The input common for

The RC-5TB eounts high-to-low transitions at
input A (terminal 1) and input B (terminal 2).
The awitching threshold is approximately +2
volts, For proper operation the signals at in-
puta A and B should fall at a rate not less than
150 millivolts per microsecond when the
awitching threshold is crossed. Electronic
signals falling at a rate leas than 150 milli-
volts per microsecond should be connected to
terminal 7.

A 0,05 pF capacitor is furnished with the RC-
5TB. This capacitor i3 needed only for ainglé-
pole gingle~-throw contact-closure inputs.

When used, it should be soldered between pins
1 and 28 of the program header, Details on
the capacitor are as follows;

NLS Stock No. - 201350

Manufacturer =~ Centralab

Mir Part No. - UK20-503

Description - 0.05 pF (+80, -20%), 20V

The function of the capaciior is to provide sui-
ficient delay to allow the contacts to stop
bouncing before a count is registered. While
the value of 0,05 u¥ should be satisfactory in
most applications, extremely rapid contact-
closure operation may require a smaller value
of capacitance. Extremely slow operation
may require a larger value,

Note that for single-pole double-throw oper-
ation no capacitor is needed regardless of the
apeed of operation,

INPUT AMPLITUDE AND IMPEDANCE,

The internal circuit configuration for inputs
A ({terminal 1) and B (terminal 2) are the same
and are shown in figure 7.

The recommended input signal is 5 volts peak-
to-peak amplitude, going between 0 and +5V.
For signals in this voltage range, the input im-
pedance is 110 k2, 10 k@ of which is shunted
by a 320 pF capacitor. Signals up to 30 volis
pesk-to-peak coan be accomodated. However,
for signala above +5. 6V and helow -~0. 6V the
clamp diodes conduct and the input impedance
falls to 10 k$ shunted by 380 pF. 1t is empha~
sleed that for veliabls counting using fapuis A
and/or B, care should be taken to ensure that
the input signals fall through the threshold of
+2 volts at a rate not lega than 150 millivolts
per microsecond,

HOLD.

The RC~53TB has a "Hold" capability. When
the unit is placed in "Hold" in the meagure-
ment of peried, frequency, frequency ratio
and time interval, the main counter is reset
and the last complete measurement is dis-
played; when measuring unit count, the main
counter continuea to count but the display
shows the total at the time the counter was
placed in "Hold"'. See figure 12"A" and "C"
for "Hold" connection information,

RESET.
The RC~5TB includes a "Reset" capability.

1 5V
I
390 pF
TO INPUT OF
10 k2 COUNTER C}\{IP
R—»—M‘ »
mNPUT
TERMINAL 100 ke
(1OR 2)

Figure 7, Internal Circuit for Inputs AandB

counter and diaplay are reset to zero in all
funetions. See figure 12"B" and "D" for "Re~
8set" connection information.

CALIBRATION,

When the RC-5TB is used a5 a unit counter or
frequency ratio meter, calibration is not re-
quired, When used to measure frequency,
period or time interval, ‘talibration may be
necessary. 7To calibrate the instrument, per-
form the following steps:

1. Remove meter from case by performing
ateps 1 thru 4 under Wire Information.

2. Jumper between pins of program header
aa shown in figure 4"D".

3. JumpeT between pins of program header
as shown in figure 5"C",

4. Jumper between pins of program header
as shown in figure 6"C",

5. Using a frequency astandard ag the input
source, connect inputs to terminal block as
shown in figure 9''C",

iR Set frequency standard to approximately
99990 Hz; the frequency getting is not critical.

7. Adjuat capacitor C3 (figure 8) until dis-
play agrees with frequency atandard,

8. Remove inputs and reassemble meter,

c3

PROGRAM HEADER X1

all frecquencies is terminal 5, When the "Reset” aignal i3 applied, the main Figure 8. Calibration Adjustment
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CONTACT-CLOSURE TPUT

CONTACT-CLOSURE INPUT
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Figure 9.

ELECTRONIC-SOURCE INPUT

ELECTRONIC-SOURCE INPUT

10 kHz.

and Period Measurement

Rectangular Wave or Sine Wave abave

Input Connections for Unit Count, Frequency

Rectangular Wave or Sine Wave below
10 kHz.
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CONTACT-CLOSURE AND
ELECTRONIC-SQURCE INPUTS
Frequeacy Stgnal {s Contact-Closure,
Single~Polo 3ing!le-Throw; Fregquency
Reference must be Electronic 3ource,

Rectapgular Wave.

Enabled by Signsl

CONTACT-CLOSURE AND
ELECTRONIC-S0URCE INPUTS
Frequency 5ignal is Contact-Closure,
Single-Pole Double-Throw; Frequency
Reference must be Electronlc Source,

Rectangular Wave.

Figure 10.

ELECTRONIC-SOURCE INPUTS
Rectangular Waves or Sine Waves above
19 kHz.

Input Connections for Fregquency Ratio

Measurement

ELECTRONIC-SCURCE TINPUTS
Frequency Sigoal is Sine Wave helow 10
kHz; Frequency Reference muat be Ree-
tangular Wave.
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CONTACT-CLOSURE AND
ELECTRONIC-SOURCE INPUTS
Start Signal 18 Contact-Closure, Slngle-
Pole Single-Throw; Stop Signsl mast be

Electroaic Source, Rectangular Wave.

Enabled by Start Signal

CONTACT-CLOSURE AND
ELECTRONIC-SOURCE _INPUTS
Start Skynal {8 Contact-Closure, Single-
Pole Double~Throw; Stop Signal muat be

Electronic Source, Rectangular Wave.

Figure 11,

ELECTRONIC-SOURCE INPUTS
Rectangular Wavea or Sine Waves above
10 kHz,

Input Connectlions for Time Interval

Meagurement

ELECTRONIC-SOURCE INPUTS
Start Signal is Sine Wave helow 10 kHz;
Stop Sigaal muat be Rectangular Wave.
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ELECTRONIC-SOURCE INPUT
To place In HOLD, apply voltage level
betweeniimits of +3. 5V and power supply
voltage to tevminal 3. To remove HOLD,
apply voltage level between limits of 0 angd
+1V to terminal 3.

ELECTRONIC-SOURCE INPUT
To RESET, apply voltage level between
lmits of 0 and +1V to terminal 4. To
remove RESET, apply voltage level ba-
tween llmits of +3.5V and power supply
voltage o terminal 4,

Figure 12,

NON-LINEAR SYSTEMS

Originator of the digital volfmeter
4561-F Mission Gorge Place

San Diego, CA 92120
Phone: 619-5621-2161
Fax: 619-521-2169

www.nonlinearsystems.com

CONTACT-CLOSURE INPUT
To place InACGLD, connect teriminal 3 te
terminal 6. To remove HOLD, dlacon-
nect terminal 3 from terminal 6.

Hold and Reset Connections

CONTACT-CLOSURE INPUT
ToRESET, connectterminal 4 to termin-
al5, To rerove RESET, dinconnect ter-
minal 4 from terminal 5.
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