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Electronic Counters

Counters Using the Reciprocal Method

TR5821/5822/5823

■ Reciprocal Counting Method

■ GO–NO GO Decisions, Scaling and Other Operations Can Be

Done On Measurement Results (With TR1644)

■ Models with Various Interfaces Available

■ Masking Function

■ Burst Signal Measurement Function

TR5821/5822/5823

Universal Counters

TR5821/5822/5823 Series is a un iversal coun ters capable of

measuring frequencies from 1 mHz to 120 MHz (TR5821/5822)

or from 1 mHz to 1300 MHz (TR5823). The Series can measure
p eriod s from  20 n s to 1000 s an d  can  m ake tim e in terval

m easu rem en ts from  200 n s to 1000 s. Frequ en cy ratio an d

totalization  m easu rem en ts can  also be d on e from  DC to 50
MHz. For frequencies between 1 mHz and 50 MHz (INPUT B),

the Series uses the reciprocal method to find  the frequency by

measuring the period  of the inpu t frequency and  then  taking
the reciprocal with  the internal microprocessor to calculate the

frequency. From 10 Hz to 120 MHz (INPUT A), the Series uses

the direct measurement method. The TR5823 uses the prescale
method  between  100 MHz and  1300 MHz (INPUT C). Due to

these various methods of measurement, accurate measurement

of frequencies from low to h igh  can  be obtained  from a single
unit. The Series also features a Masking Function , Autotrigger

Function  and  can  perform a self–check. When  used  with  the

TR1644, the series can do calculations on the measured results.
The TR5822 comes with  either built–in  GPIB or BCD output or

D/A converter and the TR5823 comes with either built–in GPIB

or BCD outpu t. These featu res allow for system upgrad ing or
au tomatic record ing of measured  resu lts.

■  Wide Selections Provided By Series

The TR5821/5822/5823 have the following high specifications

and  functions.

■ Reciprocal Frequency Counting Enables High
Resolution Even at Low Counting Frequencies

The low-frequency measurement sections of the TR5820 Series
coun ters measure the frequency of low-frequency signals by
d irectly measu ring the period  (P) of one or more cycles and
taking the reciprocal of th is value using the in ternal processor.
Th is recip rocal techn ique enables h igh  resolu tion  measu re-
ments at low frequencies while p reserving fast measurement
tim es.  It can  th erefore be u sed  to accu rately m easu re th e
number of revolu tions of rotators or similar equ ipment.  The
time units and  resolu tion  for the various ranges are as shown
below.

TR5821/5822/5823 TR5823

Input  terminals INPUT A INPUT B INPUT C

Measurement method Direct counting method Reciprocal method Prescale method

Frequency measuring range 10 Hz to 120 MHz 1 mHz to 50 MHz 100 MHz to 1300 MHz

Period measuring range — 20 ns to 1000 s —

Time interval measuring range 200 ns to 1000 s —

Frequency ratio measuring range DC to 50 MHz —

Totalization DC to 50 MHz — —

Counting time TR5821/5822/5823 Direct-type counters

10 ms 5-digit display (10 Hz) 4-digit display (100 Hz)

0.1 s 6-digit display (1 Hz) 5-digit display (10 Hz)

1 s 7-digit display (0.1 Hz) 6-digit display (1 Hz)

10 s 8-digit display (0.01 Hz) 7-digit display (0.1 Hz)

Values in  paren theses are for a 100 kHz input signal

Frequency Resolution with Reciprocal Method
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TR5821/5822/5823

■ Burst Signal Measurement

By using the sync gate circuit which provides synchronization
of an  input signal with  the counter’s gate signal, frequencies of
burst signals can  be measured  in  the same way as continuous
signals. Because delayed  start is also possible, a fu rther en -
hancement in  accuracy is achieved. The delay time is set in  the
same manner as the mask time. This function is possible using
the C input of the TR5823.

■ A Wide Variety of Interface Functions

Th e TR5822 an d  TR5823 m od els are available w ith  eith er
bu ilt–in  GPIB, BCD ou tp u t or D/ A con verter (requ ires th e
separately sold  TR1644 Calculation Unit). These choices allow
for the construction  of a measu remen t system to meet you r
needs.

One type of interface can be built in to either the TR5822 or
TR5823 (main unit only)

Model  type Product code Built–in interface Remarks

5822–GP GPIB

TR5822 5822–BCD BCD output

5822–DA D/A converter (TR1644 required)

5823

TR5823 5823–GP GPIB

5823–BCD BCD output

■ GO/NO-GO Testing, % Deviation and Scaling
Functions

By using the TR5821/5822/5823 Series coun ters in  con junc-
tion  with  the TR1644 Calculation  Unit, the following types of
measu remen ts are possible, making the coun ters extremely
usefu l in  field  and  laboratory situations.
• GO–NO GO decisions of measured  values and  keyboard  set

values
• Offset measu remen ts by add ition  and  subtraction  of mea-

sured  values and  set values
• Units conversion  to number of revolutions, flow or speed by

m u ltip lication  an d  d ivision  of m easu red  valu es an d  set
values

• Measurement of changes of d ifference amounts in  deteriora-
tion with  age or phenomenon changes is possible using the ∆
function

• Substances which  change linearly can  be converted  to volt-
age, resistan ce, tem p eratu re etc. an d  m easu red  u sin g th e
scaling function

• %  deviation  of measured  values
• Maximum and  minimum values

■ Masking Function Eliminates Chattering and Other
Noise

The masking function allows accurate measurements by mask-
ing chattering and  various types of noise. On ly the requ ired
signal is extracted  regard less of the size of the noise compo-
nent.  So by setting the masking time to an  appropriate value,
relay switch signals with  chattering noise or other signals with
large n oise com p on en ts can  be m easu red . Th is fu n ction  is
possible using the A or B inputs on  the TR5821/5822/5823.

Only one
type can

be
selected

Only one

type can
be

selected

■ Auto trigger Function

The Auto trigger Function always sets the center of the counter’s
trigger equal to half the value of the inpu t signal wid th . Th is
allows measurements of triangular, sawtooth   and  rectangular
w aveform s to be easily m ad e sin ce th e trigger level is set
appropriately even  when  measuring micro pu lses or signals
where the du ty cycle is 100:1.

Time interval measurement of signals with chattering noise
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Auto trigger level set waveforms
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TR5821/5822/5823 (Continued From Previous Page)

Specifications

  Frequency Measurements (FREQ A)
Measurement range: 10 Hz to 120 MHz (Direct counting method)

Counting time: 10 ms, 0.1 s, 1 s, 10 s

Unit display: Hz, kHz, MHz

Measurement accuracy: ±1 count ± time base accuracy

  Frequency Measurements (FREQ B)
Measurement range: 1 mHz to 50 MHz (Reciprocal method)

Counting time:

10 ms (9 ms to 0.1 s) bu t for frequencies less than  10 Hz counting

time is one period  of input signal, 5 d igits are d isp layed .

0.1 s (90 ms to 1 s) bu t for frequencies less than  1 Hz counting

time is one period  of input signal, 6 d igits are d isp layed .

1 s (0.9 s to 10 s) bu t for frequencies less than  0.1 Hz counting

time is one period  of input signal, 7 d igits are d isp layed .

10 s (9 s to 100 s) bu t for frequencies less than  10 mHz counting

time is one period  of input signal, 8 d igits are d isp layed .

Unit display: mHz, Hz, kHz, MHz

Measurement accuracy: ±(trigger error/10n) ± 1 count ± time base

accuracy (10n  is the number of periods measured)

  Frequency Measurements (FREQ C) (TR58223 only)

Measurement range: 100 MHz to 1300 MHz (using a 1/20 prescaler)

Counting time: 20 ms, 0.2 s, 2 s, 20 s

Unit display: Hz, kHz, MHz, GHz

Measurement accuracy: ±1 count ± time base accuracy

  Period Measurements (PERIOD B)
Measuring range: 20 ns to 999.99999 (using multip lier)

Multipliers (10n): 100, 101, 102, 103

Time unit: 100 ns

Unit display: ns, µs, ms, s

Measurement accuracy: ± (trigger error/10n) ±1 count ± time base

accuracy

  Time Interval Measurements (T.IA → B)

Measurement range: 200 ns to 999.99999 s (with  a resolu tion  of 100

ns, multip lier x 100)

Multipliers (10n): 100, 101, 102, 103

Time unit: 100 ns

Unit display: ns, µs, ms, s

Measurement accuracy: ± (trigger error/           ) ±1 count ± time base

accuracy

Dead time: 50 ns

  Frequency Ratio (RATIO A/B)
Measurement range: DC to 50 MHz

Multipliers (10n): 100, 101, 102, 103

Unit display: m, k, M

Measurement accuracy: ± (B input trigger error/10n) ±1 count ±A

input accuracy

  Totalize (TOT.A)

Counting frequency range: DC to 50 MHz

Counting capacity: 0 to 99999999

  Input Specifications
INPUT A/B

Input sensitivity:

25 m Vrms, DC to 100 MHz

55 m Vrms, 100 MHz to 120 MHz

Sensitivity ranges: × 1, × 10, × 100

Input voltage range: 25 m Vrms, to 500 m Vrms. (in  × 1 range)

Destructive input voltage:

100 Vrms. (× 1), 150 Vrms (× 10, × 100) (DC to 100 kHz)

5 Vrms. (× 1), 50 Vrms, (× 10, × 100) (100 kHz to 120 MHz)

Input coupling modes: DC, AC, AUTO (AC coupled)

Input impedance: Approx. 1 MΩ/30 pF, COM-A approx. 500 kΩ
Pulse resolution: 10 ns

Trigger level:

Con tin u ou sly variable ap p rox. ±1 V an d  AUTO m od e in  w h ich

trigger level is set au tom atically to h alf th e p eak w id th  of th e

measured  signal.

Trigger slope: +, – switchable

Common/separate: Common inputs of A and B in  COM and indepen-

dent inputs in  SEP mode.

Masking: Ap p rox. 0.1 m s to 0.1 s m on itorin g of m askin g tim e is

possible in  CHECK mode.

Noise rejection: 100 kHz lowpass filter

  INPUT C (TR5823 only)

Input sensitivity: 20 m Vrms. (–21 dBm)/100 MHz to 1300 MHz

Sensitivity ranges: × 1, × 10

Input voltage range: 20 mVrms to 500 mVrms. (–21 dBm to +7 dBm)

(in  × 1 range)

Input coupling mode: AC coupled

Input impedance: Approx. 50 Ω
Destructive input voltage: 5 Vrms. (+27 dBm) (with  protective fuse)

Burst mode: Measurement of burst signals is possible using the

BURST switch .

Superimposed noise suppression:

The au to-noise supp ressor (ANS) au tomatically eliminates noise

and  is switchable on  and  off.

  Time base
Internal time base frequency: 10 MHz

Frequency stability:

Internal time base output: Frequency; 10 MHz, ou tput voltage;

1 Vp-p  to 2 Vp-p , ou tput impedance; approx. 500 Ω
External time base input: Frequency; 10 MHz, input voltage;

1 Vp- p  to 2 Vp-p , input impedance; approx.  500 Ω

10 n

TR5821/5822/5823

Aging rate ± 5 × 10–7/month

Temperature  stability (0 to +40°C) ± 5 × 10–6
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TR5821/5822/5823 (Continued From Previous Page)

  General Specifications
Counting capacity: 8 decimal d igits

Display type: 7-segment green  LED elements with  d isp lay memory

Sampling rate: 50 ms or HOLD

Self-check: Counting operation  is checked  by an  in ternal reference

signal.

Operating environment: Temperature, 0 to +40°C; Relative

humidity, 85%  (max.)

Storage temperature range: –20 to +70°C

Power requirement: Specified  at time of ordering

TR1644 Calculation Unit

Calculation modes: ± (addition /subtraction), × (multip lication), –

(d ivision ), DAC (D/ A con verter m od e), com p arator m od e, d elta,

max, min , percent, scaling, calcu lations performed between  set

values by “=” key (±, ×, ÷)

Calculation digits: 8 set mantissa digits, 1 set exponent d igit, 8 d isplay

digits

Option No. Standard Option 32 Option 42 Option 44

Power supply voltage 90 to 110 V 108 to 132 V 198 to 242 V 216 to 250 V

50 to 400 Hz

Power consumption: Less than  40 VA (TR5821/5822/5823/5823H)

Dimensions: Approx. 240 (W) × 88 (H) × 280 (D) mm

Mass: Less than  3.5 kg (TR5821)

Less than  4 kg (TR5822/5823)

  Accessories

A02006 Panel Mount Set

A02208 Rack Mount Set (main  un it on ly) JIS standard

A02407 Rack Mount Set (main  un it on ly) EIA standard

A02209 Rack Mount Set (main  un it and  TR1644) JIS standard

A02408 Rack Mount Set (main  un it and  TR1644) EIA standard

TR16202A Carrying case

  Interface Specifications

 (one type only can be built in to TR5822/5823)

GPIB Data Output and Remote Control

Standard: IEEE488-1978

Interface functions: SH1, AH1, T5, L4, SR1, R1, PP0, DC1, DT1,

C0, E1

Code used: ASCII

Remotely programmable functions: Function , gate time/multi-

p lier,  HOLD

BCD Data Output

Data: Digital parallel

No. of digits output: 7 mantissa d igits and  one exponential d igit

Output level: TTL positive logic

Connector: 50–pin  (Amphenol 57–40500 or equivalen t)

D/A Converter (The separate TR1644 is required.)

Output voltage: 0.999 V fu llscale (bind ing post ou tput terminals)

Conversion accuracy: ±0.2%  of f.s. (23°C ± 5°C temperature

coefficien t 150 ppm/°C)

Converted digits: Any 3 continuous d igits

Output impedance: Approx. 1 kΩ
*T.O.T A data can  not ou tput

  Accessories (Sold separately)

Name Model Product code Description

Power supply cable A01402

Input cable MI-02 BNC to BNC

Input cable MI-03 BNC to alligator clips

TR16202A Carrying Case

Carrying case for the TR5820 Series.

Comes with accessory storage pocket

and  strap  for convenien t carrying.

TR16202A
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